(WEWBftfM- (J P) 02) & Iff) J^f & $g (A) (ll)#HriliH&W## 

#H§¥9- 304770 

(43)&iaB 9 ¥(1997) 11)! 28 B 



G0 2F 1/1335 5 3 0 G0 2F 1/1335 5 3 0 

F2 1V 9/14 F2 1V 9/14 



mm$L m*-m.<o&7 fd (± n h) 



(21)ftiB#*t 


«fS¥8- 140705 


(71)ffllSA 


000003964 














(22)ffl§IB 


^8^(1996) 5 ^9 3 












(72)3g?8# 














B£ 




























xmmm-TW&i t a 1 # 2 ^ 


B3£ 


















iSS^S EtCfiJ 










AEJi^*r!:T«gH t a 1 s 2 ^ 


BJK 
















(74)ftS!A 


#a± if* s& 





(54) ksw©*^] na3t^«is. ummmmm^^mm 



(57) v/ ctlA^^ 

m&m (11, 13, i5)£. ^7to+'i:«fttc« 




W//////iW///>W^ 



1 

30-20 on^st* mm 

T-fc*Rfliife#Bi«. 

7 7 ® B B B /lO-£ff SW 2-5 0/tnt. £l#Stt£-£tr 
£SHS0* 2 0 - 2 0 0 u «T** S P3ffifefe#Sil . 

imm ] mt<m 1 - 3 t:E»<on«3iMMWifc:*j 

6 ] ffl ffl*»4><OA»3tSr±Tffi<0-* X K> £fl 

MtmrnLnmrnmiz . swas 1 - 3 Kiesi<o™ 

I mmw 7 ] $ B B B -t;ur,£rf!Rc . IS* Jf 6 fcfEtt«0« 
[000 1] 

®fti,z±z,&^tm±itzmmnm. so/**.* 
ftv^mmmzimmftmMw. m/tva $ 
mtix mmmvm&mmmzmt h . 

[000 2] 

[WJtiftff] MB J: 9<OAS*3t£±TcofrffiJ: 0 

zttmmftfr^Kc&m&KtmmizftffiL. *<o 

E»3t*TiH^)R»fllt^LEif5*TaatiiiJ: OSfti 

Kl s F3-45 9 06-f^B. - 3 2 4 3 3 3-f 

fifiL #BB¥7 - 3 6 0 3 2#&$B) . 
[0003] 3&^6BgHHyXrAU N #flftfccOjI0l3feT' 

KiLL. **UCj: 9^JJB»*Ofl±£H*oT»fi* 
jj*£B3?<0flJ! & S 1 16)± $ •£ 1) t £ § W t Lfc t <0T' 
**. W^HWilHMWfcrtLfcRIf*^* ( A ) 

j*. mn*et ufct*. awj -y^?s B B B iico« 

Sf/fC Jt 4*3tt ftftXaBilf* ( n» . n. ) AtflRtt 
t'-/f ( p ) t^-^'# s ^ : n 0 pcosi9<A<n c pcos 
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[00 04] BufEcOno, n e li*#VMlT'2:U.L t*>*> 

aw. zmyt<7)%L-§Mmi«iwtmi&i. o . mi 

U 7 ?$ B B B ;i£^L£^ft&tfR8tft#fe 
tt^XSLLs aaRSIttt^Rfll5feZfettt^$iXTV^ 
4. W$#|6]K3UX-f U '/^?K B B B )icoe-/f-$r^T 
R«5l£<0|j|[fi««SrJ£Jf4a*ti*4*» (HBB¥6-2 
8 18 1 . HRt{±RSt3K«0««<iW<^5r 

10 (1MPF1-133003#&«) . 

[0 005] L*»L*a*4>. lulSL^aSMcon®^ 

KJitti, m&&i*>mzim%tfn&iti, mz® 

AZ&tZk fi&itt htm &$S&Mmtitfh -> 
tz. PmjtftMmi*-v7y4 hS/X-rAfc LTife B B ^ 

<0£*>?Bfci*<0«ttSW^? b^*S*nfii3t4Mi»fc: «t 
S^tf^co+^t * <o»»ft«co+iatR€1-Sl©lE 
«>*■&*« (^¥7 - 3 6 0 2 5#4«B) . fiiEOflift 

20 [0006] 

?s B B B ii ^as l t«^<oais*3(w)«ft sEftt «t -& 

^^v^ii^gfl$:f#T . «S*>^<0A8t**S&* 
6 < TffiBtttflHiSa&R*7R«ili»S ^ t *wmt 
[0007] 

3U-Xx'J -y^?a B B B Ji$r. RW*<0+'l>ftfi{cS-?Vvc 
Jf . &tXfflSffi*»(i>cOA843KS:±Tffico-*J: oaat^i 

ai3K«<oaii*[BMfci^n«*^«tii**tsc t 

[0008] 

[^BJcOSO*] a»<03UX-fU -y^?S B B B ®^RIt^ 

iuz x h ajwjeofawb^/hs v ^«3B)-k«*: ; 

lAV^TtiHJ?, < Tffif214Hftn&?S B B B a7K^B^f# 

a. nm%fi®mm%tLxmm-htz#>x'hhfr{> 
ssftfcij: i&£<tmmtimmT*jix'f>2> . 

[0009] 

*»JKf l> a^cr, 3 u X r 'J 7 7 & B B B /f ^ . K«3t<0+'C» 

1,13, 1 5^3U^t'J7^?S b b b J1, 12, 14, 
50 16mmBtVt>&. 
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[ooi i] mmiz&^x ? ]s at v-y ? mikmii. °r 
Rmi / z^i-i l zw.^ix^zbmti\ l \ fe)-iE(6]^ 

muftis h wmm^tihwrnm^mmmm^ 
mmzmix^h. 

[0012] xmizxmammii. 
^zm^\ vc*bb«>w*» *)iz2 mxa 3 mv±& as 

it*. 

[0013] -f^bh, m^aUATV -yrm&IMT 

mm. mmm (mx-tn) z*i-%mizm 

Rtfh 9 , Wmfflift 1 0 Omcr>fa&mzR&&\,^ 

mmt&ii&izmttiz-simftco-kmziiRm^fr 

*<7)£o%%£lzM1RKfim com* 
[0014] ttMz, 3!iR£jlcD<M>fcK#3 0 0~ 

9 o onnomizb&auAr y 7 ?w.&mznti5$\ 
mn%z%m-mnikx\ ^mmRM^om 

£-£T-fflwt, *<r>2~-6nmng.-thztx'-*iwt 
m<vfc^mm*^-x'$&mmtmmm 
£ffim-hzkifix'%b. mz^nmt lti±» r» 

[ 0.0 1 5 ] IflELfcfl tflBK*moF l 3fll3KSRSt't 4 

i m*<Dm#Bmix%&mx'm%&w*m 
t%z>ztm±i. mmx'Z&w&mmm&ZB 
mt-tz. 

[ooi6] mmwm*mm-h n vv?m 

B B B lcfi. mMtctcDZmuXXK. HffcBUSifcu. {£ 
y try ) #*y v-oi^ffl&KSA £ 

l/^f 'J •y^^ B B B ^(5t'iM^Rtt0^ft«*<i£< & 
0. TO0lSS^flaW9«0«*i/7htcitt43fe» 
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tfJSJgtifcifOjftJ: 0 . iivAW&m*3 0-150 
[00 1 73 «IELfc±««)«JWf 'Jv- 

io *y h^*y i^f;H s K^fct* 

^*yv-*jfetf^s. 

[0018] ifcOMfiOSMMfy -e-coWfc UTtt. 

*y7?y u-M»;ify.**?yw-K *y^D^-9- 

tt*>IF?Bj&»4>ar 4 X"<— 9"Si55: igfSfcJE t if LX fly 

im&# y v- . * ? /m&#s£a<d$ B B B # y?-. *-? 

f7^t3WJ 7^^zg^M B B B *y v-frfc'** 

[ooi9] iwEwin< . mta TV*<tvw?TV 

tlzX 0 =? uxf y 7 t>ot i t 

& (Wm 5 5-21 47 9^fg. *H#lfB^»m 
30 5 3 3 2 5 2 2W) . ^^a^K^fetCfcft 

[0020] mt LTti. H*ttS:SttW 

i«*y^f-uy«- (ch 2 ) n-^tf-y**^^ 

y«- (CH2CH20) i-ftt'Whif t>tlh, 

^<7)*&{C(in*>"0-2 0, ^+2-12, *y^i/ 
* f - V « ttt m# 0 - 1 0 , 1 - 3 t'ft 
40 4. 

[0021 ] 4tJjblE Lfc±«a«IWf 'J v-cOPKJi 

^^r-^>a^5t^nj: 'otmszitz. mm 
o*y tfc*asflr**cfT p £ t ^'t^ 

&. ifcflMHHMIsKUv-coBHtiWitr, 79<))V 
t / v- trfUBCB t tSS: if LX*V7 >-S£ 

sia Ufc* y -7- * 5 ^ j: o * y 

■t St y 7-#jD»-&*5t-^. * 'J ^"^^ f-;l/ v 'J l- 
50 y<0Si-H^*^LSA»j)J«O#ttTfch*-;HI 
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[0022] iieCfc^T . «Ktt*Jlff%%y H.X'f 
b 7 f-OMWtt . 9<tfi<t7 mffiWII * 10 



* arrant uc < < . »Att^»«*jgttfcflHt4 nm 

y-?-li. TKtfHft* (a) tWjtw*;?-* 

fit, hrs (t>) x*bs*uty-?-jiMa*j*#i: 

■f tt+. HR* ( a ) co^ y V-mfi[6 0 

-9 5MM%b. HRS (b) <0*y-?-*ffi4 0->-5 
MX3i»4.«r*ft«^#*J«*i:1-*fc<OT** (KM 
¥7-2 5 181 8HI) . 
[00 2 3] -a^I (a) :' 



R 1 
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— (CH 2 C)~ 



CO^CH,^ 



CN 



a. xmcoiasxtiocoas-c* 1 )- paaxqinx 

I42T\ **op + q = 3S:S!JE"rS. ) 
-8fc5£ ( b ) : 

f a 20 
Hch 2 Ct- = • R 4 li 

ioHGH^o-Q-x 2 -Q- X 3 



X*l4C02iEXM:OCO*. X3(2-CO-R3Xli 



-R 4 "CJ>0. ^<7)R 3 li 
-NH-CH-R 5 x& 
CH 3 



-0-CH-R 5 
I 

CH 3 



-CH=N-CH-R S 
I 

CH 3 




[0024] ffifflOHRsS ( a ) . HR* ( b ) 
* y v-mSarffM L 3 £ T7 y /WR* y V- 

fct ft-fxf-wy^oob K l jyfc4-bKDdf^& 
3 ^bfry*AMWIfcLT7/U;& !;**««*» 

9) 77Vl—hbL* too (*■$>) 77 >)U-h£4 
-y7y-4'-th'D^fyt'7z-;K'DCC 
^o^df-^^^^xM S F) tDMAP (i^^/Hr 
S y b y ~Jy ) coffin izx-Zy-Mtth - k t i 0- 

( a) tJSi-a*yv-^#s*ft*^tms. 

[ 0 0 2 5 ] *Jt. HR* ( b ) HzmtbT? VtUJk* 
Ji-oy§m\t LTti. Sfc-f b Kn^rjWfA^ 
-f H 1 4 - b F M£t.#lt£ . 3 7-fb# 'J •> A £ftfc 

*/^yH«:»jta. -Hx^ry y/nsxii* y y yn> 
KiffiWcRjE^-tT (yy ) ryyu-hkL^ (y 

4 7 x y-;PT*D C C D M A PO^Tfcxx-f /Mk 

t*#£*. iWE<oK*Ri6tt*<o (/. y ) ry y u-* 



3o* h 2r 4 mz^mmz^t h 7 x y -/k*d c c t d 

MAP <7)#4TCXX r/WW S 
[0026] ftoT. HEOHRiC ( a ) 

(b) tJR-rsfs^y-7-t. a«<owA»**t* 

**JUEO4tiCR'»*1roC0aSfc»t4 7x 

y-;Ui. Witfjfe-f ^oattKy-f-^t 4 - t Ko^e 

40 a. b y i/y/x F 5 b F D7 5 y+t'H - tRfc 

'OXTA'ft (S) - (-) -l-7x^/Hf 
[0027 ] JhElfcftB£flctt. *tf)HR3* ( b ) T* 

■f y y y jft A<o«tt b -y f - fexft g ^5 z t * { t-^ i> . 
50 (b) t-^b^ix^^yv-miaoir* 
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[ 0 0 2 8 ] ffiAtf V <t 6 ^ t 'J 7 

K ^ u tx^r^n -;k # y ixfy^ U 7 U u 

s i o ffmmmm , wsaweat «t s sfiffi^* 3 4> io 

[00 29] witin^Wmt LTtt. W*lf HJ 7-b 

yx;u*y*?# ] ) x—f;i/x/i/*y, 7t/U7 rxtf-y 
*U7 -f y^*7? y;WRdf 'J x^df i'&Wfli 20 

[0030] ai\tmh#y? 

SBffifcBt^ A'-3-ha^/5h'7ffl®lffi*OjiS[i: 30 
■%MzWfioc\ttfX'*h. OTE^3»«fc LTIi, tH 

[003 1 ] ifc«fl,#'J if £ L< 

#v?-zmzit&zt#x'£&. 

,Ifc#T"§l>. 

[0032] ttA^U 7-cOT§l£Efi£tf i>£*>0 
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$r3 0 0"CWTO?SJST1fV^I,;i*^. g^ftSW 
[0033] S»«ff±t:»«Lfe}Rft^y v-fl>lHt 
Clv^SL. ^S^9§iJ$LT7^i^A>& 

Ai*«o«fflSBfl:wi»jttt*if<ojSJ:"3. {affl«*nraw 
[003433 t-^r y 7 ^auwoffsn % Eitdoa 

CD&±*). 0. 5~50xin. $e*l~3 Ownu ftlZ2 

At y v ??e H a B ;i?>£-ftJ?#2 -50^ 

«u SJ4"3~3 0junu ®£5~1 0//mT"?)i.C:k*W 

-§thtz£tmtf2 0~ 2 0 0 //«u 2 5~ 1 5 0 ju 
bu #£30-1 OOjLtaTJbSifc^SiL^. HflBfc 

^"Tiw . * « v ^jsaa^r hp ht£ h m * comm 

z&mzftixm&thz burnt,. 

[0035] *%pmt5^xm^mmmmmit. m 

[0036] miicom^. 3 UXr 'J <y ^?g a B B iI$: ^£0 

ss« j «i^tt*if(c«fc isx(±2«j.xhc7)^a« 
%m&i<D 7 -r ;^^>. mft lx t ^®sf^/|N $ u n y 7 

■fe-f - h 7 ^ ;pa^t tf c7)*n < firffi^*^aw » i> 
tt. 2BM»t'S»L^M^ a B B^y7-^7 

[0037] tcmmmmmu. jjE^mti&o^ 

tit L*:SM*& KcoWM&ttZm Z b tfX't h . 
[0038] Wjcfc^xii, Rfll*^*JitfMtaj» 

l^«3lfilK J «tft»«<03O:^rtfc*J|o 1 ffiXti 2«« 

*^>W*H2. B3fc*U:. 2*<ffiffi«l. 33&*«3t 
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WLX'h h . 

[0039] <m^m\t. wmitmfrm. ixmm 
Lxmmt*%n. wmmtfi/ 

3 F 5 SfflfPWBfcfc=Sr&. «3t«Sr3ffiiL5l> 
It < *Wj0i«Mfc6*ffilB«l J: o suits 

[0040] B*flBiaK4h^*|jH!fc3SJW-!> - 1 1 

tzmftv&fcX'mthmm&to&T&m ix 

IX «fc 0 J:v*t5Mlitt*jtifrf **^*ir fc LT8K6 

[0041] -r^*>*>i?ietfcv^T. «*K*ffl^-f 

(itjiW) fc-*t&«**l«0<OlD»fll*S«-**<* 
[0042] ffltfijoa a 

%ai%Q%zmihmm> : $:'&bz.ttfX'% ^ %r,x 
%m\mm i ±^zfatLx*%hz\,zmihm&m* 

%Ztf*It&b%l. *fc***»*«36«ri4, 9 9.99 

[0043] fiffiUJlfc L"C12. R<Ift#®f J: ") Hi» 
LfcHflBCt. l/4»ft^{ifflM{cffl§LTiI^ii* 

fcmzmi&zti>x'%&. 

1 0 0 4 4 } ffiaoio § ma&m m v * & z 1 1 «t 0 . 

& * as l ? § wmmftnz \. 

tfivti. immu. . awe 



1 0 



[0045] ttffl«itTft*-*-«tt*B»i. nmm 

fflffiUj&frhSHk*). 8E4»1 00-18 0n»u »fci 1 
0-1 5 0nnJilTOffiffiH2:4i£t><0* { ffiL<ffl^ 
oh. 

10 [0 04 6H&ffi£Sli. 1*XU2H±0*M4:U 
T^fiE-f h Z b tfX'% 5 . 11*> <5>$r&fiH§3ifli[*>iJte 

[0047] frfc*ffibl£«£*f*fc 2«2Lb*)ffiffl*E 
fc-fi*^ ±ia^*D< 1 0 0~18 0nmc0ftffl!££4 

i. & 1 £• 1 «jaJte«SHWI fcLT#^^£^t ^ElSii 
20 3fc^^^v>36S:»4^iJ:'3iff4U^. 10 0~180 

ra^)fflffill*4i4«JSW^)JHi. aw 2 0 0-4 0 0 

0»4 L^*«. Zixlzmfet&^cQX'tt*^. 
[0048] tfcffi»«Ji. HiBf-i« , J*-**-h J Wf 
•J A/I/* >\ d? y lAf/K* »J ^/M ^ ^ 'J u- 

hzttfx%h. mtw^m^^^wmx^- 

30 ffiM* J /h§V^5i;»4 L< , -?"(7)mil* J ± 1 Onm 
[0049] ffiffiHilfctSg-f 6ffifflH-^^tt<7);fr|6] 

ii, awfc-T4iiafli3K<oiawriai i Srift«tTjai:c 

iSfifffiHii^j®^-. Rffljt^f*] tiz&tx %&mzn 
vmb)mtf+A 5sx«i-4 sswamii* 

a^. mztmrnmrnMS: 1 o o-i 8 om<no.m 

40 mm%.-t hzttmtiv. 

[0050] n**»Wi«JJrS«tiJEL3tSafll3fc 

iv<rymm<mmLtLxm^z>zt&x'*h. mm 
ma. mmmmcom%.mizmmzmi$,zt 

wftmimzmiLtzn®ftzmm.*ftLxwm 
wtth i o iz Lt: i> <r>x-h o . jBanr/i^jtawtff 
50 iKffl^i, 
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[oo5i] ffiXMttxtt. m&tctvzm^d&tf ziTmn-^kv&m^hmmxchnzm^oh. m 

-stew. m±y ov^frbKhiiWrn^btih. m xmtmm. ^ti^-^mmt^i^rm. &v 

#*;p-?-MbKtJ t'-zUT/l^-;^. xfl/> • » *ttfta»£S:ft. Hflfefc4HtJI£*|- l/CS Att UcRfl 

Kt'^^^S^fr^SP^^y-f^^^^ttft^i 1 ^ 3fc*ffi«**>lHKr< ^R«m«S££ff«f£#L7t 

ff Lfcio. #'J t^T^a-A^BWJWMfcWJ 36«IlltllJ»Lfc**aat8*6*«r^ Off* Kffl 

fcifaWMf Ml*. ABK7 < ;^»WStta«i5~8 0 #JJBLfcaakli:H«te»rai«t/jNSv»fctf)T'ft9, 
unX'ib&tfs i*l(C|»eS*l4V\ /flUftflKfcStt. 10 E+3 OraJJTF. 1SfcO~2 OnKOiOT'fcft. 

fiift7 -< ;^<OfrffiXttHffl tjKBftM^Tlfta Lfc [00 57] 3«fc«<0J&«BJi . fctilfflj; 9^>tUmW(z 

[00 52] IW&Hllfc^lcfftTKtt&idKl ffl L^t< , * £ Rffl^Bf « £ ft L£S AStt^diSt 

%t'*mt-tz>. pmtft»mmx*)tmLtdtnv^i *u^ mif7-3 2io3 6f) . sttAStat 

«JBW>*B*tt* if OjS «t 0 ff * L < ffl u 5 ft ftftflii. ttfi-f ft fflUHSP^JI $ #Alf ®<o fftj: 0 1 t <n . 

Gffl£* J «£6 3 3nmC0SiSAtf3t. ff* L<{iAltft St* 5 0XOTO»8T*ft tO#ff* U\ 

3 0 SfilrtOAif #fc»-?V >T 3 0 nmWT . SE4> 0 ~ 2 20 [0058] ME«A9tffifcW ft ttfflWBSOSSMfc 
0nmC0tWT'*ft. (i, Alt® <fc ■JAStLfc#a t gi£«i: LTcO^lgftftlffl 

[0053] saui BfiiKti^HUHBiiJH^riar sastsft art. r y x^mmcmmm^mx 

act ft#5t i» h l^^sawuitstfc i * ? i/ bwhbc»* i < m&x-z b&&mvh ft . ***>*> 

4 X&4dj5t BfS<^6»«JS*SttJt^t i ftC^ ftillHbff s§ t -tft - 1 T3»#K£«*rt;T& . flUtf 

f^ffiffJIWfti^- fc' t LXXS.izm.tiZ 7 5 t -f ft i t #"CS ft . 

fc**T#ft. fctJffiBUlH. nffil^ttJRaft£&£H [0059] IMBLfcTyX^tfPflflfcJBifcf-ftOSK 

J W&ft*Sfll. R«3^i§WtlSft£<4ffill^ffi3tt£ iiQMMSIffL AttHfcft 3 tffoo^fflfc miliar 
*>I8R\ ^^.OiliPSr^aS^rfflBtSatrftCifc 30 ^ftffliB<otljiL#fifc:TS«!Wt:»)SS^ft. 

[00 54] **BBfc «t ftflM^Kli. ffllifr 6<D tS^Kttfc*^ . ( ) *>'ilHi 0 

AI*3fc*-LTH*>-arJ: "9 SBSt-f ft3fcfc«OiiJ3ffiffll fc^aJUTV^ft*> (fl) s aCT^fti* (03) taw 

±EL^Rffl7t^gf®X<i^*^ tSBLfe t <0 < . 

X'hh . *«WtH4fcfflRLfc. 43&«#3KSfrft4. [0060] S^fl^XfiiagP^^t-ftfffi^fflS 

n«*4MMtA»L. £*0-m*^R«jKtiSa X^mZtihtK 0 

t, fl!!*(7)R{|^{i:KW$ii. *<0%SfiM*. M^fti: ^0^2ffi<7)tBM(c^ft^®«* { 5®ja®c7)f 

LT»3fe«tffAlttft. **«fcSA»Lfc*tt. T 3fgJiLh, «+5^±t"tftC: i:**ff4 U*. 
HWRItl^*^^ftKI*«tea5*T-RI*$^TfftXR 40 fO^fflHSrflgiSOJi^tiAStffiffllfc, DflSU<0*&t: 

flBK»JtlfcAitL. jS3ft3KfcRftf3ie (S^AW*) t (tfJmKttfrf ftMM(CfiHtt-ftJ: i tESttfti 

SflBJ-KSiift. ^oTAItffifi!l(=Ci«|!cO^-aiftffl®*s. DOaso 

[00 55] tsfoT, LT^SA^ti. Rffi ^(c{i®fflffi**{4S-f ft «t 3 fcilStft C: t ##* L 

WBf: *3l6Kfc^)Htffl ta» ^»iarRlt$:^i5-rc t [0061] MZlzi. •) . JBifllBtlMSAIrt-ftfia* 

fcfcft**. *«Wtfev^TUifAif3t<Ol«JfflSMi«Ojj5i tln^T. ftaflffitAWLT^coKW^^L^fflffi^A 

«t 9v "I2lWt^v«iiL»T. tt+. ^[U^BAIt IffftfiiijKfc-tWffiiaffiSr^LfcRStfcTaiStffiKffi 

^. 3ft. *fcSaHJi. flf3tt3KR611fc Lfc*^fcP3ffl3t 
[0056] l»iE^I3t*t L-m. {PJffi*^^AI^ 50 4MKHTEI*$^IIA«3fc*SaiitS*43t«>t«Sffi 
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mi^m^mmu. <mw0)*tis)5Hti3±. mzi 
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(54) SEPARATION LAYER FOR CIRCULAR POLARIZED LIGHT, OPTICAL ELEMENT, 
POLARIZATION LIGHT SOURCE DEVICE AND LIQUID CRYSTAL DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a separation 
layer for circular polarized light which shows little change 
in colors by changes in the visual angle for outgoing light 
and to improve the use efficiency to emit light which 
enters through the side face by laminating plural 

cholesteric liquid crystal layers having different reflection ! 1 - __ _ s 



wavelengths for reflected light. 

SOLUTION: This separation layer 1 for circular polarized 
light consists of cholesteric liquid crystal layers 11, 13, 
15 and supporting members 12, 14, 16. In this method, 
the separation layer 1 for circular polarized light is 
produced by laminating plural cholesteric liquid crystal 
layers 11, 13, 15 having different reflection wavelengths 

in the order of center wavelengths of reflected light to form a two-layer or more structure. 
These cholesteric liquid crystal layers 11, 13, 15 are laminated so as to obtain a wider 
wavelength range for the separation function. As for the cholesteric liquid crystal layers 11, 
13, 15, a proper material which separates natural light into right-hand and left-hand circular 
polarized light as transmitted light and reflected light by a Granjean orientation can be used. 



http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAABoa46eDA409304770Pl.htm 7/12/2006 



wavelengths according to the order of the center 
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CLAIMS 



[Claim(s)] 

[Claim 1] The circular polarization of light detached core characterized by superimposing two or 
more cholesteric-liquid-crystal layers from which reflected wave length differs based on the 
main wavelength of the reflected light as the sequence of merits and demerits. 
[Claim 2] The circular polarization of light detached core on which reflected wave length 
superimposes a blue system, a green system, or three sorts of reddish cholesteric-liquid-crystal 
layers in claim 1 in the combination from which 30-200nm of main wavelength of the reflected 
light is different. 

[Claim 3] The circular polarization of light detached core whose total thickness in which the 
cholesteric-liquid-crystal layer is attached on the support base material, and the total thickness of 
each cholesteric-liquid-crystal layer contains a support base material by 2-50 micrometers in 
claim 1 or 2 is 20-200 micrometers. 

[Claim 4] The optical element which has both a phase contrast layer, or both [ one side or ] in the 
cholesteric-liquid-crystal layer side of the longest wavelength in a circular polarization of light 
detached core according to claim 1 to 3. 

[Claim 5] The optical element to which a phase contrast layer is located between a circular 
polarization of light detached core and a polarizing plate in claim 4. 

[Claim 6] Polarization light equipment characterized by having a circular polarization of light 
detached core according to claim 1 to 3, claim 4, or an optical element given in 5 in the outgoing 
radiation side side of the light guide plate which carries out outgoing radiation of the incident 
light from a side face from one side of a vertical side. 

[Claim 7] The liquid crystal display characterized by having arranged polarization light 
equipment according to claim 6 in one side of a liquid crystal cell. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is excellent in brightness at the circular polarization of 
light detached core which prevented the color change by the viewing angle of a cholesteric- 
liquid-crystal layer and the polarization light equipment which is excellent in the efficiency for 
light utilization using it, and a list, and relates to the liquid crystal display of right visibility. 
[0002] 

[Background of the Invention] The lighting system which prepares a reflecting layer in the 
inferior surface of tongue of the light guide plate of the side light mold which was made to carry 
out outgoing radiation from one side of the upper and lower sides of the incident light from a 
side face, prepares the circular polarization of light detached core which consists of a cholesteric- 
liquid-crystal layer in an outgoing-radiation side, separates into the transmitted light and the 
reflected light which consist of the circular polarization of light of right and left of incident light 
through the circular polarization of light detached core, is made to reflect the reflected light 
through a reflecting layer at the bottom conventionally, and was made to carry out re-outgoing 
radiation from an outgoing-radiation side was proposed (JP,3-45906,A, JP,6-324333,A, JP,7- 
36032,A). 

[0003] Since it is deficient in the light which about 55% of light guide plate outgoing radiation 
light is absorbed, and can be used effectively in case it penetrates a polarizing plate with the 
usually light of unpolarized light, this lighting system is carried out as [ supply / by considering 
light as polarization / a polarizing plate ], prevents absorption by the polarizing plate and aims at 
this aiming at improvement in efficiency for light utilization, and raising the brightness of a 
liquid crystal display etc. The wavelength (lambda) of the reflected light through the 
aforementioned circular polarization of light detached core is expressed with formularnopcos 
theta<lambda<nepcos theta based on Tsunemitsu, the rate of abnormality optical refraction (no, 
ne), and spiral pitch (p) by the birefringence of a cholesteric-liquid-crystal layer, when an 
incident angle is set to theta. 

[0004] Since above no and ne are not large values, usually, the wavelength field of the reflected 
light is narrower than a light field, and the transmitted light and the reflected light through the 
cholesteric-liquid-crystal layer of a monolayer can color and be seen, and are called selective 
reflection nature and circular dichroism. Although the attempt which changes the pitch of a 
cholesteric-liquid-crystal layer in the thickness direction, and extends the wavelength field of the 
reflected light also occurs (JP,6-281814,A), the approach of neutral-colors-izing said coloring is 
taken as a circular polarization of light detached core which superimposed two or more 
cholesteric-liquid-crystal layers from which the wavelength field of the reflected light generally 
differs (JP,1-133003,A). 

[0005] However, when changing a viewing angle, and outgoing radiation light blue-ized and 
changed the viewing angle further, there was a trouble of color change of carrying out reddening 
in the circular polarization of light detached core of the above mentioned superposition mold. 
Although there is also a proposal which a foreground color shifts to a blue side, therefore sets up 
the bright-line-spectrum wavelength of an emitter in the core and the middle of a short 
wavelength edge of the reflected wave length by the circular polarization of light detached core 
when it applies to a liquid crystal display by using a circular polarization of light detached core 
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as a back light system (JP,7-36025,A), the solution of the color change by the aforementioned 

viewing-angle change does not become. 

[0006] 

[The technical technical problem of invention] This invention makes it a technical problem to 
obtain a circular polarization of light detached core with little color change by viewing-angle 
change of the outgoing radiation light at the time of superimposing two or more cholesteric- 
liquid-crystal layers, and to obtain the polarization light equipment which is excellent in the 
efficiency for light utilization which carries out outgoing radiation of the incident light from a 
side face efficiently, and the liquid crystal display which is bright and is excellent in visibility. 
[0007] 

[Means for Solving the Problem] The outgoing radiation side side of the circular polarization of 
light detached core characterized by this invention superimposing two or more cholesteric- 
liquid-crystal layers from which reflected wave length differs based on the main wavelength of 
the reflected light as the sequence of merits and demerits, and the light guide plate which carries 
out outgoing radiation of the incident light from a side face from one side of a vertical side is 
provided with the polarization light equipment characterized by having the circular polarization 
of light detached core concerned. 
[0008] 

[Effect of the Invention] By the above-mentioned configuration which superimposed two or 
more cholesteric-liquid-crystal layers as the sequence of the merits and demerits of reflected 
wave length, a circular polarization of light detached core with a small color change of the 
outgoing radiation light by viewing-angle change can be obtained, and the polarization light 
equipment which is excellent in efficiency for light utilization using it, as a result the liquid 
crystal display which is bright and is excellent in visibility can be obtained. Although the reason 
outgoing radiation light carries out color change by viewing-angle change may be for penetrating 
a circular polarization of light detached core as polarization, the reason the color change by 
viewing-angle change is controlled by the aforementioned superposition method not certain 
therefore is unknown. 
[0009] 

[Embodiment of the Invention] The circular polarization of light detached core of this invention 
superimposes two or more cholesteric-liquid-crystal layers from which reflected wave length 
differs based on the main wavelength of the reflected light as the sequence of merits and 
demerits. The example was shown in drawing 1 . 1 is a circular polarization of light detached 
core, and a cholesteric-liquid-crystal layer, and 12, 14 and 16 are [ 1 1, 13, and 15 ] support base 
materials. 

[0010] As a cholesteric-liquid-crystal layer, the proper thing which divides the natural light into 
the circular polarization of light on either side as the transmitted light and the reflected light by 
GURANJAN orientation can be used. Incidentally as the example, the sheet which has the layer 
which has a cholesteric-liquid-crystal phase, and the layer which consists of a liquid crystal 
polymer which presents a cholesteric phase above all, the sheet which developed the layer 
concerned on the glass plate etc., or the film which consists of a liquid crystal polymer which 
presents a cholesteric phase is raised. 

[001 1] As for a cholesteric-liquid-crystal layer, in the above, it is desirable to carry out 
orientation to homogeneity as much as possible. The cholesteric-liquid-crystal layer of 
homogeneity orientation offers the reflected light without dispersion, is advantageous to 
expansion of the angle of visibility of a liquid crystal display etc., and suitable for formation of 
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the direct viewing type liquid crystal display by which direct observation is especially carried out 
also from across. 

[0012] The circular polarization of light detached core by this invention can form two or more 
cholesteric-liquid-crystal layers from which reflected wave length differs by superimposing two- 
layer or three layers or more as the sequence of merits and demerits based on the main 
wavelength of the reflected light. Superposition-ization of this cholesteric-liquid-crystal layer is 
aimed at extensive wavelength region-ization of isolation. 

[0013] Namely, although a limitation is located in the wavelength region which shows selective- 
reflection nature (circular dichroism) and the limitation also has usually the case of the large 
range which reaches about lOOnm wavelength region in the cholesteric-liquid-crystal layer of a 
monolayer, since it is less than the whole region of the light desired when applying to a liquid 
crystal display etc. also in the wavelength range, it aims at making the wavelength region which 
is made to superimpose the cholesteric-liquid-crystal layer from which selective-reflection nature 
(reflected wave length) differs, and shows circular dichroism expand in such a case. 
[0014] It is the combination which reflects the circular polarization of light of the same direction, 
and the cholesteric-liquid-crystal layer which is incidentally in the range whose main wavelength 
of selective reflection is 300-900nm can be used in the combination from which the main 
wavelength of selective reflection differs, and combination which is different 30-200nm above 
all, respectively, and the circular polarization of light detached core which can cover the 
wavelength region where a light region etc. is large by superimposing the 2-6 kinds can be 
formed efficiently. Especially as an object for the lights, that on which reflected wave length 
superimposed three sorts of cholesteric-liquid-crystal layers, a blue network, a green network, 
and a red network, is more desirable than points, such as thin-shape-izing by the small number of 
superposition. 

[0015] It aims at increase in quantity of the polarization in the condition that it can prevent and 
use that the point used as a superposition object in the combination of what reflect the circular 
polarization of light of the same above mentioned polarization direction will be in a polarization 
condition which arranges the phase condition of the circular polarization of light reflected on 
each class, and is different in each wavelength region. 

[0016] A proper thing may be used for the cholesteric liquid crystal which forms a circular 
polarization of light detached core, and there is especially no limitation in it. Therefore, various 
things, such as a principal chain mold with which the straight-line-like atomic group (meso gene) 
of the conjugate property which gives a liquid crystal stacking tendency was introduced into the 
principal chain and side chain of a polymer, and a side-chain mold, can be used. The wavelength 
region of selective reflection becomes large and the larger cholesteric-liquid-crystal molecule of 
phase contrast can be used more preferably than points, such as allowances over mitigation of a 
number of layers, or the wavelength shift at the time of a large angle of visibility. Moreover, 
rather than weight or the point of a liquid crystal polymer can use preferably. 

Furthermore, as the liquid crystal polymer, that whose glass transition temperature is 30-150 
degrees C can use preferably from points, such as handling nature and the stability of the 
orientation in operating temperature. 

[0017] Incidentally, as an example of the liquid crystal polymer of the above mentioned principal 
chain mold, it has the structure which combined the meso gene radical which minds the spacer 
section which gives flexibility if needed, and consists of a Para permutation ring compound etc., 
for example, polymers, such as a polyester system, a polyamide system, a polycarbonate system, 
and a polyester imide system, are raised. 
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[0018] Moreover, a thing, a nematic system liquid crystal polymer of low-molecular chiral agent 
content, a liquid crystal polymer of chiral component installation, a mixed liquid crystal polymer 
of a nematic system and a cholesteric system, etc. which have the low-molecular-liquid-crystal 
compound (meso gene section) which makes polyacrylate, polymethacrylate, a polysiloxane, 
poly malonate, etc. a principal chain frame, minds the spacer section which consists of an atomic 
group of conjugate property as a side chain as an example of the liquid crystal polymer of a side- 
chain mold if needed, and consists of a Para permutation ring compound etc. are raised. 
[0019] Like the above, it can consider as the thing of a cholesteric stacking tendency with the 
method which introduces the proper chiral component which consists of a compound which has 
asymmetrical carbon also in what has the Para permutation ring compound which gives the 
nematic stacking tendency which consists of the Para permutation aromatic-series unit, the Para 
permutation cyclohexyl ring unit, etc. like for example, an azomethine form, an azo form, an 
AZOKISHI form and an ester form, a biphenyl form and a phenylcyclohexane form, and a 
bicyclo hexane form, a low-molecular chiral agent, etc. (JP,55-21479,A, U.S. Pat. No. 5332522, 
etc.). In addition, a cyano group, the alkyl group, alkoxy group of the end substituent in the para 
position in the Para permutation ring compound, etc. may be proper. 
[0020] Moreover, as the spacer section, for example, polymethylene chain-(CH2) n-, 
polyoxymethylene chain-(CH2CH20) m-, etc. which show flexibility are raised, the chemical 
structure of the meso gene section etc. determines suitably the number of cycles of the structural 
unit which forms the spacer section - having - general - the case of a polymethylene chain - n 
- 0-20, and the case where they are 2-12, and a polyoxymethylene chain above all - m - 0-10 - 
it is 1-3 above all. 

[0021] In addition, the proper method according to the usual polymer composition to which 
copolymerization for example, of the component monomer is carried out with a radical 
polymerization method, a cationic polymerization method, an anionic polymerization method, 
etc. can perform preparation of the above-mentioned principal chain mold liquid crystal polymer. 
Moreover, the monomer addition polymerization method which polymer-izes the monomer to 
which preparation of a side-chain mold liquid crystal polymer also introduced the meso gene 
radical into the monomer for vinyl system principal chain formation like the ester of an acrylic 
acid or a methacrylic acid through the spacer radical if needed by a radical polymerization 
method etc., The method which carries out the addition reaction of the vinyl permutation meso 
gene monomer to the bottom of existence of a platinum system catalyst through Si-H association 
of polyoxy methyl silylene, The method which introduces a meso gene radical by the 
esterification reaction using a correlation migration catalyst through the functional group given 
to the principal chain polymer, A method with the proper method which carries out a 
polycondensation reaction can perform the monomer which introduced the meso gene radical 
into some malonic acids through the spacer radical if needed, and diol. 

[0022] In the above Membrane formation nature and the good GURANJAN stacking tendency of 
a mono-domain condition, The short-time nature of orientation processing, the stable stability to 
a vitreous state, the controllability of the spiral pitch of a cholesteric phase, The liquid crystal 
polymer which can be used more preferably than points, such as the plasticity of the circular 
polarization of light detached core which orientation conditions, such as a pitch, cannot change 
easily due to operating temperature, and is lightly [ it is thin and ] excellent in endurance or 
preservation stability the copolymer which uses as a component the monomelic unit expressed 
with the following general formula (a), and the monomeric unit expressed with a general formula 
(b) - above ail with 60 - 95 % of the weight of monomeric units of a general formula (a) Let the 
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copolymer which consists of 40 - 5 % of the weight of monomeric units of a general formula (b) 
be a component (Japanese Patent Application No. No. 25 1 8 1 8 [ seven to ]). 
[0023] general formula (a): - < - IMG solvent refined 

coal= ,, /NSAPITMP2/web738/IMAGE/20060712231900024350.gif , - WIDTH= » 
f '336 M HEIGHT= n 76 M ALT= M ID=000003" - > 

(However, the integer of 1-6 and XI are two COs or an OCO radical, and hydrogen or a methyl 
group, and m are p and ql , or 2, and Rl satisfies p+q=3.) 

R z 
I 

— (CH Z C)— 

General formula (b) : ^H^ohQ-X'-Q- x* 

R2 [ however, ] - hydrogen or a methyl group, and n - the integer of 1-6, and X2 - two COs or 
an OCO radical, and X3 -CO-R3 or -R4 it is - the R3 



R4 



It comes out, and it is and R5 is as follows. 



[0024] The acrylic monomer which can form the monomeric unit expressed with the 
aforementioned general formula (a) and a general formula (b) is compoundable by the proper 
approach. As the example, first ethylene chlorohydrin and 4-hydroxybenzoic acid After carrying 
out heating reflux in an alkali water solution by making potassium iodide into a catalyst and 
obtaining hydroxy carboxy lie acid, Carry out dehydration of it to an acrylic acid or a methacrylic 
acid, and it considers as acrylate (meta). By esterifying the (meta) acrylate under existence of 
DCC (dicyclohexylcarbodiimide) and DMAP (dimethylamino pyridine) by the 4-cyano-4'- 
hydroxy biphenyl, the method of obtaining the monomer belonging to a general formula (a) 
raises, and it is ****. 

[0025] moreover, as a synthetic example of the acrylic monomer belonging to a general formula 
(b) After carrying out the heating reflux of hydroxyalkyl halide and the 4-hydroxybenzoic acid in 
an alkali water solution by making potassium iodide into a catalyst first and obtaining 
hydroxycarboxylic acid, Dehydration of it is carried out to an acrylic acid or a methacrylic acid. 
As acrylate (meta) the acrylate (meta) of Perilla frutescens (L.) Britton var. crispa (Thunb.) 
Decne. The approach of esterifying under existence of DCC and DMAP, the approach of 
esterifying the (meta) acrylate under existence of DCC and DMAP after the aforementioned 
dehydration with the phenol which has an asymmetrical carbon radical in the 4th place, etc. are 
raised with the phenol which has CO radical of R three-set content in the 4th place. 
[0026] Therefore, other monomers belonging to an aforementioned general formula (a) and an 
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aforementioned general formula (b) are compoundable according to the above using the proper 
raw material which has the introductory target radical. In addition, the phenol which has CO 
radical of R three-set content in the 4th aforementioned place For example, make methyl 
chloroformate and 4-hydroxybenzoic acid react in an alkali water solution first, and it considers 
as a carboxylic acid. After making it into acid chloride by oxalyl chloride, by the approach of 
making it reacting with H-R3 in a pyridine/tetrahydrofuran, introducing R3 set, processing it 
with aqueous ammonia subsequently, and removing a protective group etc. Moreover, the phenol 
which has an asymmetrical carbon radical in the 4th place can be obtained by the approach of 
carrying out azeotropy dehydration of for example, a 4-hydroxy benzaldehyde and the (S)-(-)-l- 
phenyl ethylamine in toluene etc. 

[0027] The above-mentioned copolymer can change the spiral pitch of cholesteric liquid crystal 
by changing the content of the monomeric unit expressed with the general formula (b). 
Therefore, the wavelength which shows circular dichroism by control of the content of the 
monomeric unit expressed with a general formula (b) can be adjusted, and the optical element 
which shows circular dichroism to the light of a light region can also be obtained easily. 
[0028] Formation of the cholesteric-liquid-crystal layer by the liquid crystal polymer can be 
performed by the approach according to the conventional orientation processing. Incidentally as 
the example, on a support base material, polyimide and polyvinyl alcohol, The orientation film 
which formed film, such as polyester, polyarylate and polyamidoimide, and polyether imide, and 
carried out rubbing processing with the rayon cloth etc., A liquid crystal polymer is developed on 
the proper orientation film which consists of a method vacuum evaporationo layer of slanting of 
SiO, or orientation film by extension processing. Or more than glass transition temperature It 
heats under to isotropic phase transition temperature, after the liquid crystal polymer molecule 
has carried out GURANJAN orientation, it cools under to glass transition temperature, and it 
considers as a vitreous state, and the approach of forming the flozen layer by which the 
orientation concerned was fixed etc. is raised. 

[0029] As the aforementioned support base material, proper things, such as a monolayer which 
consists of plastics like triacetyl cellulose, polyvinyl alcohol and polyimide, polyarylate and 
polyester, a polycarbonate, polysulfone and polyether sulphone, amorphous polyolefine and a 
denaturation acrylic polymer, and epoxy system resin, for example, a laminated film, or a glass 
plate, can be used. Plastic film is more desirable than points, such as thin-shape-izing, and a 
small thing has the phase contrast as much as possible more desirable than points, such as 
improvement in the use effectiveness of the light by prevention of change of a polarization 
condition, by the birefringence. 

[0030] Expansion of a liquid crystal polymer can carry out thin layer expansion of the solution 
by the solvent of a liquid crystal polymer by proper approaches, such as a spin coat method, the 
roll coat method, the flow coat method and the printing method, a dip coating method and the 
flow casting forming-membranes method, the bar coat method, and gravure, and can be 
performed by the approach of carrying out desiccation processing of it if needed etc. As the 
aforementioned solvent, proper things, such as a methylene chloride, a cyclohexanone and a 
trichloroethylene, tetrachloroethane and N-methyl pyrrolidone, and a tetrahydrofuran, can be 
used, for example. 

[003 1] Moreover, the heating melt of a liquid crystal polymer and the heating melt in the 
condition of presenting an isotropic phase preferably can be developed according to the above, 
and the approach which does not use solvents, such as an approach which develops to a thin 
layer and it is made to solidify further, maintaining the melting temperature if needed, therefore 
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the health nature of work environment, etc. can develop a liquid crystal polymer also by the good 
approach. In addition, on the occasion of expansion of a liquid crystal polymer, the superposition 
method of the cholesteric-liquid-crystal layer which minded the orientation film if needed for the 
purpose of thin-shape-izing etc. can be taken. 

[0032] Heat-treatment for carrying out orientation of the expansion layer of a liquid crystal 
polymer can be performed by heating to the temperature requirement from the glass transition 
temperature of a liquid crystal polymer to isotropic phase transition temperature, i.e., the 
temperature requirement where a liquid crystal polymer presents a liquid crystal phase, as 
described above. Moreover, immobilization of an orientation condition can be performed by 
cooling under to glass transition temperature, and there is especially no limitation about the 
cooling condition. Usually, since the aforementioned heat-treatment can be performed at the 
temperature of 300 degrees C or less, generally a natural-air-cooling method is taken. 
[0033] The flozen layer of the liquid crystal polymer formed on the support base material can be 
used for a circular polarization of light detached core as it is as an one object with a support base 
material, and can also be used as a circular polarization of light detached core which exfoliates 
from Japanese lacquer and a support base material, and consists of a film etc. When forming as 
an one object with the support base material which consists of a film etc., it is more desirable 
than points, such as the tightness of the change of state of polarization, that phase contrast uses a 
small support base material as much as possible. 

[0034] Especially the thickness of a cholesteric-liquid-crystal layer has 2-10 micrometers more 
desirable than points, such as a size of turbulence of orientation, prevention of a permeability 
fall, and the wavelength range of selective reflection, 1-30 micrometers above all 0.5-50 
micrometers. Moreover, it is more desirable than points, such as thin-shape-izing of a circular 
polarization of light detached core, that 2-50 micrometers of 3-30 micrometers of total thickness 
of each cholesteric-liquid-crystal layer are 5-10 micrometers especially above all. When it 
furthermore has a support base material, it is desirable that 20-200 micrometers of 25-150 
micrometers of total thickness including the base material are 30-100 micrometers especially 
above all. On the occasion of formation of a circular polarization of light detached core, the 
various additives which become a cholesteric-liquid-crystal layer from a stabilizer, a plasticizer, 
or metals can be blended if needed. 

[0035] The circular polarization of light detached core used in this invention can be made into a 
gestalt with proper eel gestalt which pinched the cholesteric-liquid-crystal layer which consists 
for example, of a low-molecular- weight object with transparence base materials, such as glass 
and a film, gestalt which supported the cholesteric-liquid-crystal layer which consists of a liquid 
crystal polymer with the transparence base material, gestalt which consists of a film of the liquid 
crystal polymer of a cholesteric-liquid-crystal layer, gestalt which superimposed those gestalt 
objects in proper combination. 

[0036] In the aforementioned case, a cholesteric-liquid-crystal layer can also be held according 
to the reinforcement, operability, etc. with the support base material more than one layer or two- 
layer, the point of preventing the change of state of polarization in using the support base 
material more than two-layer etc. - for example, the film of non-orientation - even if it carries 
out orientation, a small thing can use [ phase contrast ] preferably as much as possible like the 
small triacetate film of a birefringence etc. Gestalten more desirable than points, such as thin- 
shape-izing, are the gestalt supported with the transparence base material, a gestalt which 
consists of a film of a liquid crystal polymer. 

[0037] In addition, as for each class of superposition, being formed as a flat layer is more 
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desirable than the point that a circular polarization of light detached core copes with equalization 
of the above-mentioned separability ability, and the wavelength shift of oblique-incidence light 
etc. Use of a liquid crystal polymer is more advantageous to especially superposition of a 
cholesteric-liquid-crystal layer than points, such as manufacture effectiveness and thin-film- 
izing. Superposition processing can take proper methods, such as every mere pile and adhesion 
through adhesives, such as a binder. 

[0038] In this invention, one sort of proper optical layers, such as a phase contrast layer, a 
polarizing plate, and a diffusion layer, or two sorts or more can be arranged, and various optical 
elements can be formed in the cholesteric-liquid-crystal layer side of the longest wavelength 
which becomes the optical outgoing radiation side of a circular polarization of light detached 
core. The example was shown in drawing 2 and drawing 3 . 2 is a phase contrast layer and 3 is a 
polarizing plate. 

[0039] A phase contrast layer functions as a linearly polarized light conversion means, the 
circular polarization of light which carried out outgoing radiation from the circular polarization 
of light detached core carries out incidence to a phase contrast layer, a phase change is received, 
the light of the wavelength on which the phase change is equivalent to quarter- wave length is 
changed into the linearly polarized light, and other wavelength light is changed into elliptically 
polarized light. The changed elliptically polarized light turns into such flat elliptically polarized 
light that it is close to the wavelength of the light changed into the aforementioned linearly 
polarized light. Outgoing radiation of the light in the condition that many linearly polarized light 
components which may penetrate a polarizing plate are included will be carried out as a result of 
[ this ] a phase contrast layer. 

[0040] By changing into a condition with many linearly polarized light components, it can 
consider as the light which is easy to penetrate a polarizing plate. In the case of a liquid crystal 
display, this polarizing plate functions as the optical layer which prevents the fall of the 
polarization property generated in change of the angle of visibility to a liquid crystal cell, and 
maintains display grace, an optical layer which realizes more advanced degree of polarization 
and attains better display grace. 

[0041] That is, in the above, although it is possible to carry out incidence of the outgoing 
radiation polarization [ detached core / circular polarization of light ] to a liquid crystal cell as it 
is, and to attain a display, without using a polarizing plate, since improvement in the display 
grace described above by minding a polarizing plate etc. can be aimed at, a polarizing plate may 
be used if needed. In that case, it is so more advantageous that the permeability to a polarizing 
plate is high than the point of the brightness of a display, and since the permeability becomes so 
high that many linearly polarized light components of the polarization direction which is in 
agreement with the polarization shaft (transparency shaft) of a polarizing plate are included, 
outgoing radiation polarization [ detached core / circular polarization of light ] is changed into 
the predetermined linearly polarized light through a linearly polarized light conversion means for 
the purpose of it. 

[0042] The liquid crystal display which can obtain the permeability which exceeds 80% when a 
polarization shaft is made in agreement and incidence of the linearly polarized light is carried 
out, therefore whose use effectiveness of light improves sharply, and is incidentally excellent in 
brightness although the permeability is about 43% when incidence of the natural light or the 
circular polarization of light is carried out to a usual iodine system polarizing plate becomes 
possible. Moreover, in this polarizing plate, the degree of polarization which reaches to 99.99% 
can also be attained. If independent, this achievement of high degree of polarization is difficult, 
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and the degree of polarization especially to the incident light from slant which is a circular 
polarization of light detached core tends to fall. 

[0043] While it is equivalent to the phase contrast of quarter- wave length in the circular 
polarization of light which carried out outgoing radiation and being able to form many linearly 
polarized lights from a circular polarization of light detached core as a phase contrast layer, what 
can change the light of other wavelength into the flat elliptically polarized light near the linearly 
polarized light as much as possible [ have the major-axis direction in the parallel direction as 
much as possible with said linearly polarized light, and ] is desirable. A phase contrast layer can 
also be prepared [ polarizing plate ] in one with a circular polarization of light detached core. 
[0044] By using the phase contrast layer like the above, it can arrange so that the direction of the 
linearly polarized light of the outgoing radiation light and the major-axis direction of elliptically 
polarized light may become parallel as much as possible with the transparency shaft of a 
polarizing plate, and the light of a condition with many linearly polarized light components 
which may penetrate a polarizing plate can be obtained. A phase contrast layer can be formed 
with the proper quality of the material, what gives transparent and uniform phase contrast is 
desirable, and, generally a phase contrast plate is used. 

[0045] The phase contrast given in a phase contrast layer can be suitably determined according 
to the wavelength region of the circular polarization of light by which outgoing radiation is 
carried out etc. from a circular polarization of light detached core. Incidentally, from points, such 
as wavelength range and conversion efficiency, it also considers that it is that almost all the 
phase contrast plate indicates the wavelength dispersion of a forward birefringence to be from 
the quality-of-the-material property, and a thing with the small phase contrast and the thing 
which gives phase contrast 1 10-150nm or less especially can use 100-1 80nm preferably above 
all in a light region. 

[0046] A phase contrast plate can be formed as one layer or two or more superposition layers. In 
the case of the phase contrast plate which consists of one layer, a smaller thing can achieve 
equalization of the polarization condition for every wavelength, and its wavelength dispersion of 
a birefringence is desirable. On the other hand, superposition-izing of a phase contrast plate is 
effective in amelioration of the wavelength property in a wavelength region, and the combination 
may be suitably determined according to a wavelength region etc. 

[0047] In addition, when targetting a light region to the phase contrast plate more than two-layer, 
it is more desirable than the point of obtaining the light in which the layer which gives 1 00- 
180nm phase contrast is included [ of a linearly polarized light component ] as odd one or more- 
layer layers in many cases, like the above. Although it is more desirable than points, such as 
amelioration of a wavelength property, to form in the layer which gives 200-400nm phase 
contrast usually as for layers other than the layer which gives 100-1 80nm phase contrast, they are 
not limited to this. 

[0048] A phase contrast plate can be obtained as a form birefringence sheet which comes to carry 
out extension processing of the film which consists of a polycarbonate, polysulfone and 
polyester, polymethylmethacrylate and a polyamide, poly vinyl alcohol, etc. It is so desirable that 
the error of the phase contrast within the field of a phase contrast layer is small, and it is more 
desirable than the point of maintaining luminescence reinforcement and the luminescent color to 
homogeneity with a large angle of visibility that the error is **10nm or less above all. 
[0049] The direction of the phase contrast set as a phase contrast layer or an optical axis can be 
suitably determined according to the oscillating direction of the linearly polarized light made into 
the purpose etc. In the case of the phase contrast layer which incidentally gives 135nm phase 
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contrast, according to the sense of the circular polarization of light, the linearly polarized light 
(wavelength of 540nm) whose oscillating direction is +45 degrees or -45 degrees is acquired to 
an optical axis. In addition, when the layer which gives 100-180nm phase contrast for the 
exterior side surface layer especially when a phase contrast layer consists of more than two-layer 
occupies, it is desirable to set up an arrangement include angle based on the layer. 
[0050] When the phase contrast layer as a linearly polarized light conversion means described 
above to the predetermined side of a circular polarization of light detached core is prepared, a 
polarizing plate is prepared at drawing 3 if needed on the phase contrast layer like instantiation. 
The polarizing plate can be used for the optical element of this gestalt as a polarizing plate by the 
side of the light source of a liquid crystal cell. Moreover, a polarizing plate can also be arranged, 
without preparing a phase contrast layer in the predetermined side of a circular polarization of 
light detached core. The optical element of this gestaltis [ linearly-polarized-light-] made toize 
the circular polarization of light which penetrated the circular polarization of light detached core 
through a polarizing plate, and can use it for the light source side of a liquid crystal cell 
preferably. 

[0051] Although a proper thing can be used as a polarizing plate, generally what consists of a 
polarization film is used. As an example of a polarization film, the polyene oriented film like a 
thing, the dehydration processing object of polyvinyl alcohol, or the demineralization acid- 
treatment object of a polyvinyl chloride which iodine and/or dichromatic dye were made to stick 
to the film of the hydrophilic giant molecule like a polyvinyl alcohol system, a partial formal- 
ized polyvinyl alcohol system, and an ethylene-vinylacetate copolymer system partial 
saponification object, and was extended is raised. Although the thickness of a polarization film is 
5-80 micrometers usually, it is not limited to this. The polarizing plate to be used may be what 
covered one side or both sides of a polarization film with transparent protection layer etc. 
[0052] When it is used with a light guide plate, the diffusion layer prepared in a circular 
polarization of light detached core if needed equalizes outgoing radiation light, controls light- 
and-darkness nonuniformity, and when it applies to a liquid crystal cell, it aims at prevention of 
the check by looking [ GIRAGIRA / check by looking ] by moire arising in interference with a 
pixel etc. the vertical-incidence light whose phase contrast of the diffusion layer which can be 
used more preferably than points, such as the maintenance nature of the polarization condition of 
the light which carried out outgoing radiation from the circular polarization of light detached 
core, is the wavelength of 633nm - based on the incident light of less than 30 incident angles, 
30nm or less is a 0-20nm thing above all preferably. 

[0053] Diffusion layers are methods with arbitrary KUREIZU generating method by the method 
by surface irregularity-ized processing of the formation method of for example, a particle 
distribution resin layer, sandblasting, chemical etching, etc., mechanical stress, solvent 
processing, etc., imprint formation method by the metal mold which established predetermined 
diffusion structure, etc., and can be suitably formed as a spreading layer, a diffusion sheet, etc. to 
a circular polarization of light detached core, a phase contrast layer, etc. In addition, a diffusion 
layer can be arranged between the phase contrast layer prepared in the circular polarization of 
light detached core, or polarizing plates, and in the location where those top faces etc. are proper 
the minimum wavelength [ of a circular polarization of light detached core ], and longest 
wavelength side. 

[0054] The polarization light equipment by this invention arranges the circular polarization of 
light detached core or optical element which described above the incident light from a side face 
to the outgoing radiation side side of the light guide plate which carries out outgoing radiation 



English Translation of publication no. JP 09-304770 



from one side of a vertical side. The example was illustrated to drawing 4 . 4 is a light guide 
plate. According to this polarization light equipment, the light which carried out outgoing 
radiation from the light guide plate carries out incidence to a circular polarization of light 
detached core, the circular polarization of light of one of right and left is penetrated, the circular 
polarization of light of another side is reflected, and re-incidence of the reflected light is carried 
out to a light guide plate as a return light. It is reflected in the reflex function part which consists 
of a reflecting layer at the bottom etc., and incidence of the light which carried out re-incidence 
to the light guide plate is again carried out to a circular polarization of light detached core, and it 
is again divided into the transmitted light and the reflected light (third-time incident light). 
[0055] Therefore, although the re-incident light as the reflected light will be shut up between a 
circular polarization of light detached core and a light guide plate and will repeat reflection until 
it turns into the predetermined circular polarization of light which may penetrate a circular 
polarization of light detached core, in this invention, it is a small number of cycles as much as 
possible, and the thing of reflection of first-time re-incident light which was made to carry out 
outgoing radiation repeatedly that there is nothing is more desirable [ incident light ] than points, 
such as use effectiveness of re-incident light, above all. 

[0056] As the aforementioned light guide plate, the proper thing which carries out outgoing 
radiation of the incident light from a side face from one side of a vertical side can be used. A 
light guide plate consists of a tabular object which has the vertical side where one of usually 
becomes an outgoing radiation side, and the vertical face-to-face plane of incidence which 
consists of a 1 side-edge side at least. The light guide plate which can use preferably than the 
point to which the return circuit light which led the circular polarization of light which carried 
out re-incidence through the circular polarization of light detached core to the inferior surface of 
tongue, phase contrast being uninfluential and maintaining the circular polarization of light 
condition good, and was reflected on the inferior surface of tongue is made to come out of and 
put, with the circular polarization of light condition maintained is as much as possible small like 
the diffusion layer which the phase contrast by the birefringence in the thickness direction 
described above, and is a 0-20-nm thing especially 30 nm or less above all. 
[0057] The structure of excelling also in the outgoing radiation effectiveness of the re-incident 
light which the gestalt of a light guide plate was excellent in the outgoing radiation effectiveness 
from an outgoing radiation side, and the outgoing radiation light was excellent in the 
perpendicularity to an outgoing radiation side, and was easy to use it effectively, and minded the 
circular polarization of light detached core, and having periodically above all prism-like 
irregularity more detailed than points, such as approximation nature with the direction of initial 
outgoing radiation of the direction of outgoing radiation, the heights which consist of a long side 
and a shorter side side, or a crevice is desirable (Japanese Patent Application No. No. 321036 [ 
seven to ]). What has the thickness of the side edge section which fiirthermore counters plane of 
incidence thinner than that of plane of incidence, and the thing which is 50% or less of thickness 
above all are desirable. 

[0058] Thin-shape-izing of the opposite side edge section to the aforementioned plane of 
incidence is advantageous at the point which will carry out incidence to the shorter side side of a 
prism-like concave convex efficiently by the time the light which carried out incidence from 
plane of incidence results in the opposite side edge section concerned as a transmission edge, 
carries out outgoing radiation from an outgoing radiation side through the reflection, and can 
supply incident light to the purpose side efficiently. Moreover,-izing of the light guide plate can 
be carried out [ lightweight ] by considering as this thin shape-ized structure, for example, when 



English Translation of publication no. JP 09-304770 



a prism-like concave convex is a straight line-like, it can consider as about 75% of weight of the 
light guide plate of homogeneity thickness. 

[0059] The heights or the crevice which forms the above mentioned prism-like irregularity is 
formed periodically usually at the repeating unit of the slant face which consists of the long side 
and shorter side side of the direction in alignment with plane of incidence. In addition, heights or 
a crevice has become [ whether the intersection (top-most vertices) of a slant face has projected 
rather than the straight line concerned, and ] depressed based on the straight line which connects 
an intersection with the datum level of the slant face which forms it (convex), or (concave) is 
based. 

[0060] Moreover, although the long side and shorter side side of the slant face which forms 
heights or a crevice are judged based on the straight line which connects an intersection and top- 
most vertices with datum level, the thing of that of a shorter side side which the projected area to 
the outgoing radiation side of the long side considers as 5 or more times above all 3 or more 
times is more desirable than the point which raises the use effectiveness of light. It is still more 
desirable to arrange so that, the long side may be located in the side edge side which counters at a 
plane-of-incidence side in the case of heights, and counters at plane of incidence in the case of a 
crevice, therefore to arrange so that a long side may be located in the case of heights and a 
shorter side side may be located at a plane-of-incidence side in the case of a crevice. 
[0061] Transmission light which carries out incidence to a long side and which carries out 
incidence to a shorter side side through the reflection with the above in addition to the 
transmission light which carries out direct incidence to a shorter side side can also be supplied to 
an outgoing radiation side by reflection through the shorter side side (outgoing radiation), and 
can aim at improvement in efficiency for light utilization, moreover, a desirable projected area [ 
as opposed to / a long side is a part which functions in order to carry out re-outgoing radiation of 
the re-incident light reflected by the circular polarization of light detached core, when it 
considers as polarization light equipment, and / the outgoing radiation side of a long side from 
this point ] - 5 or more times of that of a shorter side side - especially - ten to 100 times - it is 

[0062] The configuration of the one side of a vertical side or the both sides which prepares the 
prism-like irregularity of a light guide plate may be determined suitably. As preferably described 
above, the opposite side edge section is thin-shape-ized rather than plane of incidence as an 
inclined plane. In that case, the configuration of an inclined plane may be determined as 
arbitration and can be made into a proper field configuration like a straight-line side or a curved 
surface. When it is not a straight-line side, it is more desirable than the point which equalizes the 
direction of outgoing radiation of the outgoing radiation light from an outgoing radiation side 
that it is in the range of less than 5 times from whenever [ average tilt-angle ] in the total location 
of the field in which prism-like irregularity is prepared. 

[0063] The configuration of prism-like irregularity to establish does not need to be formed on a 
straight-line-like slant face, either, and may be formed on the slant face including a refracting 
interface, a curve side, etc. Moreover, neither unevenness nor its configuration of heights or a 
crevice needs to be the same in the whole prism-like concave convex, and its structure where the 
configuration and include angle change from an incidence side gradually is more desirable than 
the point of obtaining the outgoing radiation light which is excellent in perpendicularity. 
[0064] The pitch of the heights in a prism-like concave convex or a crevice is so desirable that it 
is smaller than points, such as control of light-and-darkness nonuniformity, and prevention of 
moire with a liquid crystal cell, since outgoing radiation light is usually emitted in the shape of a 



English Translation of publication no. JP 09-304770 



stripe through the heights or crevice. 500 micrometers or less especially of 300 micrometers or 
less of periods of the desirable heights in consideration of manufacture precision etc. or a crevice 
are 5-200 micrometers above all. In addition, a period becomes more nearly deficient in 
productive efficiency than points, such as manufacture precision, in less than 5 micrometers, and 
interference and distribution by diffraction increase and it becomes unsuitable for the back light 
for liquid crystal displays. 

[0065] Moreover, as for the above-mentioned long side in the slant face which forms heights or a 
crevice, it is desirable that the tilt angle to the outgoing radiation side is especially 2 or less times 
5 or less times above all 0 to 10 degrees. By considering as the range of this tilt angle, based on 
the tilt angle of the long side concerned, it is reflected in an outgoing radiation side at a more 
nearly parallel include angle, and incidence is carried out to a shorter side side, it is reflected [ 
incidence is carried out to a long side and it is reflected, and ] in it in that case, and the light 
transmitted at a larger include angle than the tilt angle concerned carries out outgoing radiation 
from an outgoing radiation side. 

[0066] The aforementioned result,-izing of the angle of incidence of the light which carries out 
incidence to a shorter side side can be carried out [ fixed ], the variation in angle of reflection can 
be controlled, and YukimitsuTaira-ization of outgoing radiation light can be achieved. Therefore, 
by adjusting the tilt angle concerned of the long side in the slant face which forms heights or a 
crevice, and a shorter side side, directivity can be given to outgoing radiation light and it 
becomes possible to carry out outgoing radiation of the light at a perpendicular direction thru/or 
the include angle near it to an outgoing radiation side by that cause. 

[0067] In the light guide plate which incidentally consists of acrylic resin, the maximum angle of 
the light to which end-face incident light is transmitted based on the refractive index (about 1.5) 
is 41.8 degrees, and the maximum angle of the light to which the refractive index of a light guide 
plate follows on increasing, and is transmitted becomes small. Therefore, the transmission light 
which the rate of the transmission light which the rate of projected area to the outgoing radiation 
side of a long side decreases, and can control the direction of outgoing radiation through a long 
side if the tilt angle of said long side exceeds 10 degrees fell, and carried out incidence to the 
shorter side side via the long side, The variation in angle of reflection with the transmission light 
which carried out direct incidence to the shorter side side becomes large, and the controllability 
which forms outgoing radiation light into Yukimitsu Taira falls, and it becomes scarce at the 
directivity of outgoing radiation light. In addition, although the tilt angle of the long side 
concerned becomes disadvantageous for parallel-izing of outgoing radiation light at 0 times, it 
approves in this invention. 

[0068] As for the above-mentioned shorter side side in the slant face which forms heights or a 
crevice on the other hand, it is desirable that the tilt angle to the outgoing radiation side is 30 
degrees or more above all 25 to 50 degrees. By considering as the range of this tilt angle, the 
transmission light which carries out incidence through direct or a long side can be reflected in a 
perpendicular or the include angle near it to an outgoing radiation side through the shorter side 
side, and outgoing radiation of the light of a direction which acts effective in improvement in the 
visibility of a liquid crystal display etc. can be carried out efficiently. 

[0069] About the configuration of the plane of incidence in a light guide plate, there is especially 
no limitation and it may be determined suitably. Generally, although it considers as a 
perpendicular field to an outgoing radiation side, improvement in the rate of incident light can 
also be stretched, for example as a configuration according to the periphery of the light sources, 
such as a curve concave, etc. Moreover, it can also consider as the plane-of-incidence structure 
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of having the induction which intervenes between the light sources etc. The induction can be 
made into a proper configuration according to the light source etc. In addition, although the 
configuration of an outgoing radiation side has a common flat side etc., it can also prepare 
detailed prism-like irregularity if needed, and can also establish a diffusion layer. Furthermore, a 
circular polarization of light detached core can also be directly prepared in the outgoing radiation 
side of a light guide plate. 

[0070] A light guide plate can be formed with the proper ingredient which shows it transparency 
according to the wavelength field of the light source. Incidentally what shows transparency in [ 
wavelength ] about 400-700nm is raised in a light region like the transparence resin represented 
with the acrylic resin like polymethylmethacrylate, a polycarbonate and the polycarbonate 
system resin like a polycarbonate polystyrene copolymer, epoxy system resin, etc., for example, 
glass, etc. 

[0071] A light guide plate may be formed by the proper approach. As the manufacture approach 
more desirable than points, such as mass-production nature For example, the approach of filling 
up thru/or casting and carrying out polymerization of the liquefied resin which can carry out 
polymerization to the mold which can form predetermined prism-like irregularity with heat, 
ultraviolet rays thru/or a radiation, etc., Approaches, such as injection molding with which the 
metal mold which can fabricate the resin made to fluidize through the approach of pushing 
thermoplastics against the bottom of heating to the metal mold which can form predetermined 
prism-like irregularity, and imprinting a configuration, the thermoplastics which carried out 
heating melting, or heat and a solvent in a predetermined configuration is filled up, etc. are 
raised. 

[0072] The light guide plate does not need to be formed as a like and may be formed as layered 
product of dissimilar material etc. and according to one sort of ingredients one-single layer 
material, although the sheet for prism-like concave convex formation was pasted up on the light 
guide section which bears transmission of light. In the above-mentioned light guide plate, the 
property of the angular distribution of outgoing radiation light, field internal division cloth, etc. 
can be adjusted based on control of the surface ratio of a shorter side side and a long side, the 
configuration of a tilt angle and a prism-like concave convex, curvature, etc. 
[0073] Incidentally, a refractive index is the inclined plane where a prism-like concave convex 
does not have curvature by 1.5, and, in the case of the light guide plate in which initial outgoing 
radiation light carries out outgoing radiation perpendicularly, re-outgoing radiation of the re- 
incident light which minded the circular polarization of light detached core by making the tilt 
angle to the outgoing radiation side of a long side into 6.6 or less degrees can be carried out by 
include-angle change of less than 10 degrees. Moreover, when a prism-like concave convex has 
curvature in that case, re-outgoing radiation of the re-incident light concerned can be carried out 
by include-angle change of less than 10 degrees by having at a rate more than the predetermined 
area which described above the part from which the tilt angle concerned becomes 6.6 or less 
degrees. 

[0074] Size of a light guide plate, magnitude of the light source, etc. by the purpose of use can 
determine the thickness of a light guide plate suitably. Especially the general thickness of the 
light guide plate in the case of using for a liquid crystal display etc. is 0.5-8mm 0.1 -10mm above 
all 20mm or less based on the plane of incidence. 

[0075] the opposed face of the outgoing radiation side of a light guide plate - like the example 
of drawing - the need - responding - a reflecting layer 41 - a metallic reflective layer can be 
arranged preferably. This reflecting layer prevents generating of the leakage light from the 
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opposed face concerned, is effective in improvement in outgoing radiation effectiveness, and 
functions as a polarization conversion means of polarization light equipment. You may unite 
with the opposed face concerned, and a reflecting layer is piled up as a reflective sheet etc., and 
can take a proper arrangement gestalt in this invention: 

[0076] According to the reflecting layer which consists of a metal in the above, reflex time can 
be made to reverse a polarization property efficiently, and the case where it is based on the total 
reflection and diffuse reflection the polarization conversion efficiency minded the interface of a 
refractive-index difference is excelled. When the circular polarization of light incidentally carries 
out incidence in general at right angles to a metal side, the conversion efficiency of right and left 
of the circular polarization of light serves as about 100% of value, and shows 90% or more of 
conversion efficiency even in 30 incident angles. 

[0077] A metallic reflective layer more desirable than the point of polarization conversion 
efficiency has a metal side containing at least one sort of the metal of a high reflection factor 
which consists of aluminum, silver, gold, copper, or chromium. The metallic reflective layer 
which is excellent in adhesion with the opposed face of the outgoing radiation side of a light 
guide plate can be formed as the mixing coating layer of the metal powder by binder resin, an 
attachment layer of the metal thin film by a vacuum evaporationo method etc., etc. The metallic 
reflective layer may be formed as a multilayer interference thin film etc., and can also prepare 
the proper coat layer aiming at improvement in a reflection factor, antioxidizing, etc. in the one 
side or both sides if needed. 

[0078] In addition, about a reflecting layer, it can replace with the aforementioned reflecting 
layer 41, or a reflecting plate can also be formed along with the opposed face of the outgoing 
radiation side of a light guide plate with the reflecting layer. The method which forms a 
reflecting plate in the opposed face concerned of a light guide plate has the advantage which can 
make small the re-outgoing radiation angle of the re-incident light through a circular polarization 
of light detached core, when the tilt angle of a long side is the same. About the reflecting plate, it 
can apply to the aforementioned reflecting layer correspondingly, and the reflecting plate which 
has a metallic reflection side can use preferably. Therefore, as a reflecting plate, proper things, 
such as a resin sheet which attached the metal thin film, and a metallic foil, a metal plate, can be 
used. The front face of a reflecting plate does not make it indispensable to be a mirror plane, but, 
on the whole, may be formed in homogeneity as two or more pages, a continuation curved 
surface, etc. of a small include angle. 

[0079] Moreover, the thing of less than 5 times has above all the half width of the half-value 
width of the breadth of the angle of reflection of the reflected light at the time of carrying out 
incidence of the parallel light more desirable as a reflecting plate than the point which controls 
the breadth of re-outgoing radiation light less than 10 degrees. Therefore, as a reflecting plate, a 
reflection factor is high and the breadth of angle of reflection can use a small proper thing. It has 
a rough front face by irregularity, a reduction roll, etc., and you may make it the angle of 
reflection of the reflected light spread a little. 

[0080] According to the above-mentioned light guide plate, various equipments, such as a liquid 
crystal display which can carry out outgoing radiation of the light made parallel with high 
precision using it in the direction which is excellent in perpendicularity advantageous to a check 
by looking, and can obtain the polarization light equipment which is excellent in brightness, 
using the light from the light source efficiently, as a result is excellent in low-power nature it is 
bright and legible, can be formed. In addition, as a light guide plate, a match can use [ the 
wavelength region of the outgoing radiation light based on it, and the wavelength region of light 
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which a circular polarization of light detached core reflects as the circular polarization of light 
besides predetermined ] preferably as much as possible. 

[0081] The back light of a side light mold is formed like the example of drawing by arranging 
the light source 42 to the plane of incidence of a light guide plate usually. Although a thing 
proper as the light source can be used, array objects, such as the shape of the point light source of 
the linear light source of a cathode-ray tube etc., light emitting diode, etc., its line, or a field, etc. 
can use preferably, for example (cold, heat). On the occasion of formation of the back light 
concerned, it can also consider as the combination object which has arranged proper auxiliary 
means, such as the light source holder 43 which surrounds the light source in order to lead the 
emission light from a linear light source to the side face of a light guide plate like the example of 
drawing if needed, and a prism sheet for the outgoing radiation directional control of light. 
[0082] In addition, generally as a light source holder, a resin sheet, a metallic foil, etc. which 
attached the high reflection factor metal thin film are used. When pasting up a light source holder 
on the edge of a light guide plate through adhesives etc., formation of prism-like irregularity can 
also be omitted about a part for the jointing. Moreover, a light source holder can be installed in 
the predetermined side of a light guide plate, and it can also be made to serve as a reflecting 
plate. 

[0083] The light guide plate which can be preferably used for formation of polarization light 
equipment While the directivity is made to carry out outgoing radiation of the incident light from 
a side face from an outgoing radiation side at high effectiveness, and the outgoing radiation light 
excels [ directivity ] in high directivity and perpendicularity [ as opposed to an outgoing 
radiation side above all ] is shown Reflection repeats the re-incident light which it excelled in the 
re-outgoing radiation effectiveness of the re-incident light through a circular polarization of light 
detached core, and the directivity of the re-outgoing radiation light and an outgoing radiation 
include angle were as much as possible in agreement with the directivity of initial outgoing 
radiation light, and an outgoing radiation include angle, and minded the circular polarization of 
light detached core, and it is made to carry out outgoing radiation with a small reflective number 
of cycles above all that there is nothing. 

[0084] The polarization light equipment by this invention changes the outgoing radiation light 
into the optical condition which contains a linearly polarized light component richly through a 
phase contrast layer etc. if needed, a polarizing plate is made easy to penetrate, and it prevents [ a 
reflective loss etc. is prevented by reusing the reflected light (re-incident light) by the circular 
polarization of light detached core as an outgoing radiation light by polarization conversion, ] an 
absorption loss, and enables it to aim at improvement in efficiency for light utilization as 
mentioned above. Although the quantity of the quantity of light which penetrates a polarizing 
plate ideally may be increased twice [ about ] with this method, it is more desirable than the 
point used as the light source that the linearly polarized light component which may penetrate a 
polarizing plate is included 70% or more above all 65% or more. 

[0085] Like the above, it can be excellent in the use effectiveness of light, and the polarization 
light equipment by this invention is bright, and it can excel in perpendicularity, and light with 
little light-and-darkness nonuniformity can be offered, and it can use it for various equipments 
preferably as a back light system in a liquid crystal display etc. from large-area-izing etc. being 
easy. 

[0086] The liquid crystal display 6 which used the polarization light equipment 5 by this 
invention for the back light system at drawing 5 was illustrated. For a lower polarizing plate and 
62, a liquid crystal cell and 63 are [ 61 / an upper polarizing plate and 64 ] the diffusion plates for 



English Translation of publication no. JP 09-304770 

compensation. The lower polarizing plate 61 and the diffusion plate 64 for compensation are 
formed if needed. 

[0087] A liquid crystal display is formed by generally assembling suitably component parts, such 
as a driving gear of accompanying in the liquid crystal cell and it which function as a liquid 
crystal shutter, a polarizing plate, a back light, and a phase contrast plate for compensation as 
occasion demands, etc. In this invention, except for the point using the above-mentioned 
polarization light equipment, there is especially no limitation and it can be formed according to 
the former. Especially, the liquid crystal display of a direct viewing type can be formed 
preferably. 

[0088] Therefore, there is especially no limitation about the liquid crystal cell to be used, and a 
proper thing can be used. Although it is used in favor of what displays above all by carrying out 
incidence of the light of a polarization condition to a liquid crystal cell, for example, can use for 
the liquid crystal cell using a twist nematic liquid crystal or a super twist nematic liquid crystal 
etc. preferably, the liquid crystal and dichromatic dye of a non-twisting system can be used for 
the liquid crystal cell using the liquid crystal of the guest host system distributed in liquid crystal, 
or a ferroelectric liquid crystal etc. There is especially no limitation also about the drive method ' 
of liquid crystal. 

[0089] In addition, the liquid crystal display which used what has high degree of polarization is 
more desirable than especially the point of obtaining the display of the good contrast ratio by the 
incidence of the advanced linearly polarized light, as a polarizing plate by the side of a back light 
as a polarizing plate like the absorption mold linearly polarized light child of for example, an 
iodine system or a color system etc. On the occasion of formation of a liquid crystal display, 
proper optical layers, such as a diffusion plate formed, for example on the polarizing plate by the 
side of a check by looking, an anti glare layer, an antireflection film and a protective layer, a 
guard plate, or a phase contrast plate for compensation formed between a liquid crystal cell and a 
polarizing plate, can be arranged suitably. 

[0090] The aforementioned phase contrast plate for compensation aims at compensating the 
wavelength dependency of a birefringence etc. and aiming at improvement in visibility etc. In 
this invention, it is arranged if needed between the polarizing plate by the side of a check by 
looking or/and a back light, and a liquid crystal cell etc. In addition, as a phase contrast plate for 
compensation, a proper thing can be used according to a wavelength region etc., and it may be 
formed as a superposition layer more than one layer or two-layer. The phase contrast plate for 
compensation can be obtained as an oriented film of instantiation etc. with the above-mentioned 
phase contrast plate for linearly polarized light conversion. 

[0091] in this invention, laminating unification is carried out on the whole or partially, and the 
optical element thru/or components which forms the above-mentioned polarization light 
equipment and a liquid crystal display fixes -- having - **** ~ separation - you may arrange in 
the easy condition. On the occasion of formation of a liquid crystal display etc., the outgoing 
radiation light which is excellent in perpendicularity or Yukimitsu Taira nature is supplied, the 
re-incident light through a circular polarization of light detached core is also in a condition with 
little the loss and include-angle change by dispersion etc., and the consistency of the direction of 
initial outgoing radiation light improves re-outgoing radiation, and the polarization light 
equipment which supplies efficiently the outgoing radiation light of a direction effective in 
improvement in visibility can use preferably. 
[0092] 
[Example] 



English Translation of publication no. JP 09-304770 



It heated after membrane formation (3 micrometers in thickness) by the spin coat method, and 
the glass transition temperature which has the principal chain of example of reference 1 acrylic 
heated the side-chain mold cholesteric-liquid-crystal polymer which is 57 degrees C for 2 
minutes at 120 more degrees C after heating for 30 seconds by 140 degrees C to the polyimide 
rubbing processing side of a triacetyl cellulose film with a thickness of 10 micrometers, and 
quenched it to it, and the circular polarization of light division plate of the blue system which 
presents a mirror plane-like selective reflection condition was obtained. The main wavelength of 
selective reflection was 450nm, and this was what penetrates the left-handed circularly-polarized 
light. 

[0093] It heated after membrane formation (3 micrometers in thickness) by the spin coat method, 
and the glass transition temperature which has the principal chain of example of reference 2 
acrylic heated the side-chain mold cholesteric-liquid-crystal polymer which is 64 degrees C for 2 
minutes at 130 more degrees C after heating for 30 seconds by 150 degrees C to the polyimide 
rubbing processing side of a triacetyl cellulose film with a thickness of 10 micrometers, and 
quenched it to it, and the circular polarization of light division plate of the green system which 
presents a mirror plane-like selective reflection condition was obtained. The main wavelength of 
selective reflection was 550nm, and this was what penetrates the left-handed circularly-polarized 
light. 

[0094] It heated after membrane formation (3 micrometers in thickness) by the spin coat method, 
and the glass transition temperature which has the principal chain of example of reference 3 
acrylic heated the side-chain mold cholesteric-liquid-crystal polymer which is 75 degrees C for 2 
minutes at 145 more degrees C after heating for 30 seconds by 170 degrees C to the polyimide 
rubbing processing side of a triacetyl cellulose film with a thickness of 10 micrometers, and 
quenched it to it, and the reddish circular polarization of light division plate which presents a 
mirror plane-like selective reflection condition was obtained. The main wavelength of selective 
reflection was 650nm, and this was what penetrates the left-handed circularly-polarized light. 
[0095] The adhesion laminating of the circular polarization of light division plate obtained in the 
example 1 of example 1 reference, the example 2 of reference, and the example 3 of reference 
was carried out in a blue system, a green system, and reddish sequence, and the circular 
polarization of light division plate of a superposition mold was obtained, it has arranged so that it 
may become a left-handed-circularly-polarized-light plate about a polarizing plate through a 
broadband quarter-wave length plate on the reddish circular polarization of light division plate, 
and the optical element was obtained. 

[0096] Example of comparison 11/4 wavelength plate and the polarizing plate have been 
arranged to the circular polarization of light division-plate side of a blue system, and also the 
optical element was obtained according to the example 1. 

[0097] The quarter -wave length plate and the polarizing plate have been arranged to the green 
system side, and also location sequence of an example of comparison 2 circular-polarization-of- 
light division plate was made into reddish, the blue system, and the green system, and the optical 
element was obtained according to the example 1 . 

[0098] The quarter-wave length plate and the polarizing plate have been arranged to the blue 
system side, and also location sequence of an example of comparison 3 circular-polarization-of- 
light division plate was made into a green system, reddish, and a blue system, and the optical 
element was obtained according to the example 1. 

[0099] The quarter- wave length plate and the polarizing plate have been arranged to the reddish 
side, and also location sequence of an example of comparison 4 circular-polarization-of-light 
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division plate was made a green system and blue system and reddish, and the optical element 
was obtained according to the example 1 . 

[0100] The quarter- wave length plate and the polarizing plate have been arranged to the green 
system side, and also location sequence of an example of comparison 5 circular-polarization-of- 
light division plate was made into a blue system, reddish, and a green system, and the optical 
element was obtained according to the example 1 . 

[0101] The polarizing plate side was turned up, the optical element obtained in the evaluation 
trial example and the example of a comparison has been arranged on the surface light source of 
uniform brightness, the chromaticity change by change of a viewing angle was measured, and 
law estimated five points. Five points mean that there are few viewing-angle dependencies, 
therefore the small thing of the color change by the viewing angle. 
[0102] The aforementioned result was shown in degree table. 
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TECHNICAL FIELD 



[Field of the Invention] This invention is excellent in brightness at the circular polarization of 
light detached core which prevented the color change by the viewing angle of a cholesteric- 
liquid-crystal layer and the polarization light equipment which is excellent in the efficiency for 
light utilization using it, and a list, and relates to the liquid crystal display of right visibility. 



English Translation of publication no. JP 09-304770 



PRIOR ART 



[Background of the Invention] The lighting system which prepares a reflecting layer in the 
inferior surface of tongue of the light guide plate of the side light mold which was made to carry 
out outgoing radiation from one side of the upper and lower sides of the incident light from a 
side face, prepares the circular polarization of light detached core which consists of a cholesteric- 
liquid-crystal layer in an outgoing-radiation side, separates into the transmitted light and the 
reflected light which consist of the circular polarization of light of right and left of incident light 
through the circular polarization of light detached core, is made to reflect the reflected light 
through a reflecting layer at the bottom conventionally, and was made to carry out re-outgoing 
radiation from an outgoing-radiation side was proposed (JP,3-45906,A, JP,6-324333,A, JP,7- 
36032,A). 

[0003] Since it is deficient in the light which about 55% of light guide plate outgoing radiation 
light is absorbed, and can be used effectively in case it penetrates a polarizing plate with the 
usually light of unpolarized light, this lighting system is carried out as [ supply / by considering 
light as polarization / a polarizing plate ], prevents absorption by the polarizing plate and aims at 
this aiming at improvement in efficiency for light utilization, and raising the brightness of a 
liquid crystal display etc. The wavelength (lambda) of the reflected light through the 
aforementioned circular polarization of light detached core is expressed with formula: nopcos 
theta<lambda<nepcos theta based on Tsunemitsu, the rate of abnormality optical refraction (no, 
ne), and spiral pitch (p) by the birefringence of a cholesteric-liquid-crystal layer, when an 
incident angle is set to theta. 

[0004] Since above no and ne are not large values, usually, the wavelength field of the reflected 
light is narrower than a light field, and the transmitted light and the reflected light through the 
cholesteric-liquid-crystal layer of a monolayer can color and be seen, and are called selective 
reflection nature and circular dichroism. Although the attempt which changes the pitch of a 
cholesteric-liquid-crystal layer in the thickness direction, and extends the wavelength field of the 
reflected light also occurs (JP,6-281814,A), the approach of neutral-colors-izing said coloring is 
taken as a circular polarization of light detached core which superimposed two or more 
cholesteric-liquid-crystal layers from which the wavelength field of the reflected light generally 
differs (JP,1-133003,A). 

[0005] However, when changing a viewing angle, and outgoing radiation light blue-ized and 
changed the viewing angle further, there was a trouble of color change of carrying out reddening 
in the circular polarization of light detached core of the above mentioned superposition mold. 
Although there is also a proposal which a foreground color shifts to a blue side, therefore sets up 
the bright-line-spectrum wavelength of an emitter in the core and the middle of a short 
wavelength edge of the reflected wave length by the circular polarization of light detached core 
when it applies to a liquid crystal display by using a circular polarization of light detached core 
as a back light system (JP,7-36025,A), the solution of the color change by the aforementioned 
viewing-angle change does not become. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] By the above-mentioned configuration which superimposed two or 
more cholesteric-liquid-crystal layers as the sequence of the merits and demerits of reflected 
wave length, a circular polarization of light detached core with a small color change of the 
outgoing radiation light by viewing-angle change can be obtained, and the polarization light 
equipment which is excellent in efficiency for light utilization using it, as a result the liquid 
crystal display which is bright and is excellent in visibility can be obtained. Although the reason 
outgoing radiation light carries out color change by viewing-angle change may be for penetrating 
a circular polarization of light detached core as polarization, the reason the color change by 
viewing-angle change is controlled by the aforementioned superposition method not certain 
therefore is unknown. 
[0009] 

[Embodiment of the Invention] The circular polarization of light detached core of this invention 
superimposes two or more cholesteric-liquid-crystal layers from which reflected wave length 
differs based on the main wavelength of the reflected light as the sequence of merits and 
demerits. The example was shown in drawing 1 . 1 is a circular polarization of light detached 
core, and a cholesteric-liquid-crystal layer, and 12, 14 and 16 are [ 1 1, 13, and 15 ] support base 
materials. 

[0010] As a cholesteric-liquid-crystal layer, the proper thing which divides the natural light into 
the circular polarization of light on either side as the transmitted light and the reflected light by 
GURANJAN orientation can be used. Incidentally as the example, the sheet which has the layer 
which has a cholesteric-liquid-crystal phase, and the layer which consists of a liquid crystal 
polymer which presents a cholesteric phase above all, the sheet which developed the layer 
concerned on the glass plate etc., or the film which consists of a liquid crystal polymer which 
presents a cholesteric phase is raised. 

[001 1] As for a cholesteric-liquid-crystal layer, in the above, it is desirable to carry out 
orientation to homogeneity as much as possible. The cholesteric-liquid-crystal layer of 
homogeneity orientation offers the reflected light without dispersion, is advantageous to 
expansion of the angle of visibility of a liquid crystal display etc., and suitable for formation of 
the direct viewing type liquid crystal display by which direct observation is especially carried out 
also from across. 

[0012] The circular polarization of light detached core by this invention can form two or more 
cholesteric-liquid-crystal layers from which reflected wave length differs by superimposing two- 
layer or three layers or more as the sequence of merits and demerits based on the main 
wavelength of the reflected light. Superposition-ization of this cholesteric-liquid-crystal layer is 
aimed at extensive wavelength region-ization of isolation. 

[0013] Namely, although a limitation is located in the wavelength region which shows selective- 
reflection nature (circular dichroism) and the limitation also has usually the case of the large 
range which reaches about lOOnm wavelength region in the cholesteric-liquid-crystal layer of a 
monolayer, since it is less than the whole region of the light desired when applying to a liquid 
crystal display etc. also in the wavelength range, it aims at making the wavelength region which 
is made to superimpose the cholesteric-liquid-crystal layer from which selective-reflection nature 
(reflected wave length) differs, and shows circular dichroism expand in such a case. 
[0014] It is the combination which reflects the circular polarization of light of the same direction, 



English Translation of publication no. JP 09-304770 



and the cholesteric-liquid-crystal layer which is incidentally in the range whose main wavelength 
of selective reflection is 300-900nm can be used in the combination from which the main 
wavelength of selective reflection differs, and combination which is different 30-200nm above 
all, respectively, and the circular polarization of light detached core which can cover the 
wavelength region where a light region etc. is large by superimposing the 2-6 kinds can be 
formed efficiently. Especially as an object for the lights, that on which reflected wave length 
superimposed three sorts of cholesteric-liquid-crystal layers, a blue network, a green network, 
and a red network, is more desirable than points, such as thin-shape-izing by the small number of 
superposition. 

[0015] It aims at increase in quantity of the polarization in the condition that it can prevent and 
use that the point used as a superposition object in the combination of what reflect the circular 
polarization of light of the same above mentioned polarization direction will be in a polarization 
condition which arranges the phase condition of the circular polarization of light reflected on 
each class, and is different in each wavelength region. 

[0016] A proper thing may be used for the cholesteric liquid crystal which forms a circular 
polarization of light detached core, and there is especially no limitation in it. Therefore, various 
things, such as a principal chain mold with which the straight-line-like atomic group (meso gene) 
of the conjugate property which gives a liquid crystal stacking tendency was introduced into the 
principal chain and side chain of a polymer, and a side-chain mold, can be used. The wavelength 
region of selective reflection becomes large and the larger cholesteric-liquid-crystal molecule of 
phase contrast can be used more preferably than points, such as allowances over mitigation of a 
number of layers, or the wavelength shift at the time of a large angle of visibility. Moreover, 
rather than weight or the point 0 f******** ?a liquid crystal polymer can use preferably. 
Furthermore, as the liquid crystal polymer, that whose glass transition temperature is 30-150 
degrees C can use preferably from points, such as handling nature and the stability of the 
orientation in operating temperature. 

[0017] Incidentally, as an example of the liquid crystal polymer of the above mentioned principal 
chain mold, it has the structure which combined the meso gene radical which minds the spacer 
section which gives flexibility if needed, and consists of a Para permutation ring compound etc., 
for example, polymers, such as a polyester system, a polyamide system, a polycarbonate system, 
and a polyester imide system, are raised. 

[0018] Moreover, a thing, a nematic system liquid crystal polymer of low-molecular chiral agent 
content, a liquid crystal polymer of chiral component installation, a mixed liquid crystal polymer 
of a nematic system and a cholesteric system, etc. which have the low-molecular-liquid-crystal 
compound (meso gene section) which makes polyacrylate, polymethacrylate, a polysiloxane, 
poly malonate, etc. a principal chain frame, minds the spacer section which consists of an atomic 
group of conjugate property as a side chain as an example of the liquid crystal polymer of a side- 
chain mold if needed, and consists of a Para permutation ring compound etc. are raised. 
[0019] Like the above, it can consider as the thing of a cholesteric stacking tendency with the 
method which introduces the proper chiral component which consists of a compound which has 
asymmetrical carbon also in what has the Para permutation ring compound which gives the 
nematic stacking tendency which consists of the Para permutation aromatic-series unit, the Para 
permutation cyclohexyl ring unit, etc. like for example, an azomethine form, an azo form, an 
AZOKISHI form and an ester form, a biphenyl form and a phenylcyclohexane form, and a 
bicyclo hexane form, a low-molecular chiral agent, etc. (JP,55-21479,A, U.S. Pat. No. 5332522, 
etc.). In addition, a cyano group, the alkyl group, alkoxy group of the end substituent in the para 
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position in the Para permutation ring compound, etc. may be proper. 
[0020] Moreover, as the spacer section, for example, polymethylene chain-(CH2) n-, 
polyoxymethylene chain-(CH2CH20) m-, etc. which show flexibility are raised, the chemical 
structure of the meso gene section etc. determines suitably the number of cycles of the structural 
unit which forms the spacer section — having ~ general -- the case of a polymethylene chain -- n 
-- 0-20, and the case where they are 2-12, and a polyoxymethylene chain above all - m - 0-10 - 
it is 1-3 above all. 

[0021] In addition, the proper method according to the usual polymer composition to which 
copolymerization for example, of the component monomer is carried out with a radical 
polymerization method, a cationic polymerization method, an anionic polymerization method, 
etc. can perform preparation of the above-mentioned principal chain mold liquid crystal polymer. 
Moreover, the monomer addition polymerization method which polymer-izes the monomer to 
which preparation of a side-chain mold liquid crystal polymer also introduced the meso gene 
radical into the monomer for vinyl system principal chain formation like the ester of an acrylic 
acid or a methacrylic acid through the spacer radical if needed by a radical polymerization 
method etc., The method which carries out the addition reaction of the vinyl permutation meso 
gene monomer to the bottom of existence of a platinum system catalyst through Si-H association 
of polyoxy methyl silylene, The method which introduces a meso gene radical by the 
esterification reaction using a correlation migration catalyst through the functional group given 
to the principal chain polymer, A method with the proper method which carries out a 
polycondensation reaction can perform the monomer which introduced the meso gene radical 
into some malonic acids through the spacer radical if needed, and diol. 

[0022] In the above Membrane formation nature and the good GURANJAN stacking tendency of 
a mono-domain condition, The short-time nature of orientation processing, the stable stability to 
a vitreous state, the controllability of the spiral pitch of a cholesteric phase, The liquid crystal 
polymer which can be used more preferably than points, such as the plasticity of the circular 
polarization of light detached core which orientation conditions, such as a pitch, cannot change 
easily due to operating temperature, and is lightly [ it is thin and ] excellent in endurance or 
preservation stability the copolymer which uses as a component the monomelic unit expressed 
with the following general formula (a), and the monomelic unit expressed with a general formula 
(b) - above all with 60 - 95 % of the weight of monomelic units of a general formula (a) Let the 
copolymer which consists of 40 - 5 % of the weight of monomeric units of a general formula (b) 
be a component (Japanese Patent Application No. No. 251818 \ seven to 1) 
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[0023] General formula (a) : 



(However, the integer of 1-6 and XI are two COs or an OCO radical, and hydrogen or a methyl 

group, and m are p and ql, or 2, and Rl satisfies p+q=3.) 
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General formula (b) 
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R2 [ however, ] - hydrogen or a methyl group, and n - the integer of 1-6, and X2 -- two COs or 
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an OCO radical, and X3 -CO-R3 or -R4 - it is - the R3 
* * 
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It comes out, and it is and R5 is as follows. 




9 f \ 9 



[0024] The acrylic monomer which can form the monomelic unit expressed with the 
aforementioned general formula (a) and a general formula (b) is compoundable by the proper 
approach. As the example, first ethylene chlorohydrin and 4-hydroxybenzoic acid After carrying 
out heating reflux in an alkali water solution by making potassium iodide into a catalyst and 
obtaining hydroxycarboxylic acid, Carry out dehydration of it to an acrylic acid or a methacrylic 
acid, and it considers as acrylate (meta). By esterifying the (meta) acrylate under existence of 
DCC (dicyclohexylcarbodiimide) and DMAP (dimethylamino pyridine) by the 4-cyano-4- 
hydroxy biphenyl, the method of obtaining the monomer belonging to a general formula (a) 
raises, and it is ****. 

[0025] moreover, as a synthetic example of the acrylic monomer belonging to a general formula 
(b) After carrying out the heating reflux of hydroxyalkyl halide and the 4-hydroxybenzoic acid in 
an alkali water solution by making potassium iodide into a catalyst first and obtaining 
hydroxycarboxylic acid, Dehydration of it is carried out to an acrylic acid or a methacrylic acid. 
As acrylate (meta) the acrylate (meta) of Perilla frutescens (L.) Britton var. crispa (Thunb.) 
Decne. The approach of esterifying under existence of DCC and DMAP, the approach of 
esterifying the (meta) acrylate under existence of DCC and DMAP after the aforementioned 
dehydration with the phenol which has an asymmetrical carbon radical in the 4th place, etc. are 
raised with the phenol which has CO radical of R three-set content in the 4th place. 
[0026] Therefore, other monomers belonging to an aforementioned general formula (a) and an 
aforementioned general formula (b) are compoundable according to the above using the proper 
raw material which has the introductory target radical. In addition, the phenol which has CO 
radical of R three-set content in the 4th aforementioned place For example, make methyl 
chloroformate and 4-hydroxybenzoic acid react in an alkali water solution first, and it considers 
as a carboxylic acid. After making it into acid chloride by oxalyl chloride, by the approach of 
making it reacting with H-R3 in a pyridine/tetrahydrofuran, introducing R3 set, processing it 
with aqueous ammonia subsequently, and removing a protective group etc. Moreover, the phenol 
which has an asymmetrical carbon radical in the 4th place can be obtained by the approach of 
carrying out azeotropy dehydration of for example, a 4-hydroxy benzaldehyde and the (S)-(-)-l- 
phenyl ethylamine in toluene etc. 

[0027] The above-mentioned copolymer can change the spiral pitch of cholesteric liquid crystal 
by changing the content of the monomeric unit expressed with the general formula (b). 
Therefore, the wavelength which shows circular dichroism by control of the content of the 
monomeric unit expressed with a general formula (b) can be adjusted, and the optical element 
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which shows circular dichroism to the light of a light region can also be obtained easily. 
[0028] Formation of the cholesteric-liquid-crystal layer by the liquid crystal polymer can be 
performed by the approach according to the conventional orientation processing. Incidentally as 
the example, on a support base material, polyimide and polyvinyl alcohol, The orientation film 
which formed film, such as polyester, polyarylate and polyamidoimide, and polyether imide, and 
carried out rubbing processing with the rayon cloth etc., A liquid crystal polymer is developed on 
the proper orientation film which consists of a method vacuum evaporationo layer of slanting of 
SiO, or orientation film by extension processing. Or more than glass transition temperature It 
heats under to isotropic phase transition temperature, after the liquid crystal polymer molecule 
has carried out GURANJAN orientation, it cools under to glass transition temperature, and it 
considers as a vitreous state, and the approach of forming the flozen layer by which the 
orientation concerned was fixed etc. is raised. 

[0029] As the aforementioned support base material, proper things, such as a monolayer which 
consists of plastics like triacetyl cellulose, polyvinyl alcohol and polyimide, polyarylate and 
polyester, a polycarbonate, polysulfone and polyether sulphone, amorphous polyolefine and a 
denaturation acrylic polymer, and epoxy system resin, for example, a laminated film, or a glass 
plate, can be used. Plastic film is more desirable than points, such as thin-shape-izing, and a 
small thing has the phase contrast as much as possible more desirable than points, such as 
improvement in the use effectiveness of the light by prevention of change of a polarization 
condition, by the birefringence. 

[0030] Expansion of a liquid crystal polymer can carry out thin layer expansion of the solution 
by the solvent of a liquid crystal polymer by proper approaches, such as a spin coat method, the 
roll coat method, the flow coat method and the printing method, a dip coating method and the 
flow casting forming-membranes method, the bar coat method, and gravure, and can be 
performed by the approach of carrying out desiccation processing of it if needed etc. As the 
aforementioned solvent, proper things, such as a methylene chloride, a cyclohexanone and a 
trichloroethylene, tetrachloroethane and N-methyl pyrrolidone, and a tetrahydrofiiran, can be 
used, for example. 

[003 1] Moreover, the heating melt of a liquid crystal polymer and the heating melt in the 
condition of presenting an isotropic phase preferably can be developed according to the above, 
and the approach which does not use solvents, such as an approach which develops to a thin 
layer and it is made to solidify further, maintaining the melting temperature if needed, therefore 
the health nature of work environment, etc. can develop a liquid crystal polymer also by the good 
approach. In addition, on the occasion of expansion of a liquid crystal polymer, the superposition 
method of the cholesteric-liquid-crystal layer which minded the orientation film if needed for the 
purpose of thin-shape-izing etc. can be taken. 

[0032] Heat-treatment for carrying out orientation of the expansion layer of a liquid crystal 
polymer can be performed by heating to the temperature requirement from the glass transition 
temperature of a liquid crystal polymer to isotropic phase transition temperature, i.e., the 
temperature requirement where a liquid crystal polymer presents a liquid crystal phase, as 
described above. Moreover, immobilization of an orientation condition can be performed by 
cooling under to glass transition temperature, and there is especially no limitation about the 
cooling condition. Usually, since the aforementioned heat-treatment can be performed at the 
temperature of 300 degrees C or less, generally a natural-air-cooling method is taken. 
[0033] The flozen layer of the liquid crystal polymer formed on the support base material can be 
used for a circular polarization of light detached core as it is as an one object with a support base 
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material, and can also be used as a circular polarization of light detached core which exfoliates 
from Japanese lacquer and a support base material, and consists of a film etc. When forming as 
an one object with the support base material which consists of a film etc., it is more desirable 
than points, such as the tightness of the change of state of polarization, that phase contrast uses a 
small support base material as much as possible. 

[0034] Especially the thickness of a cholesteric-liquid-crystal layer has 2-10 micrometers more 
desirable than points, such as a size of turbulence of orientation, prevention of a permeability 
fall, and the wavelength range of selective reflection, 1-30 micrometers above all 0.5-50 
micrometers. Moreover, it is more desirable than points, such as thin-shape-izing of a circular 
polarization of light detached core, that 2-50 micrometers of 3-30 micrometers of total thickness 
of each cholesteric-liquid-crystal layer are 5-10 micrometers especially above all. When it 
furthermore has a support base material, it is desirable that 20-200 micrometers of 25-150 
micrometers of total thickness including the base material are 30-100 micrometers especially 
above all. On the occasion of formation of a circular polarization of light detached core, the 
various additives which become a cholesteric-liquid-crystal layer from a stabilizer, a plasticizer, 
or metals can be blended if needed. 

[0035] The circular polarization of light detached core used in this invention can be made into a 
gestalt with proper eel gestalt which pinched the cholesteric-liquid-crystal layer which consists 
for example, of a low-molecular- weight object with transparence base materials, such as glass 
and a film, gestalt which supported the cholesteric-liquid-crystal layer which consists of a liquid 
crystal polymer with the transparence base material, gestalt which consists of a film of the liquid 
crystal polymer of a cholesteric-liquid-crystal layer, gestalt which superimposed those gestalt 
objects in proper combination. 

[0036] In the aforementioned case, a cholesteric-liquid-crystal layer can also be held according 
to the reinforcement, operability, etc. with the support base material more than one layer or two- 
layer, the point of preventing the change of state of polarization in using the support base 
material more than two-layer etc. - for example, the film of non-orientation - even if it carries 
out orientation, a small thing can use [ phase contrast ] preferably as much as possible like the 
small triacetate film of a birefringence etc. Gestalten more desirable than points, such as thin- 
shape-izing, are the gestalt supported with the transparence base material, a gestalt which 
consists of a film of a liquid crystal polymer. 

[0037] In addition, as for each class of superposition, being formed as a flat layer is more 
desirable than the point that a circular polarization of light detached core copes with equalization 
of the above-mentioned separability ability, and the wavelength shift of oblique-incidence light 
etc. Use of a liquid crystal polymer is more advantageous to especially superposition of a 
cholesteric-liquid-crystal layer than points, such as manufacture effectiveness and thin-film- 
izing. Superposition processing can take proper methods, such as every mere pile and adhesion 
through adhesives, such as a binder. 

[0038] In this invention, one sort of proper optical layers, such as a phase contrast layer, a 
polarizing plate, and a diffusion layer, or two sorts or more can be arranged, and various optical 
elements can be formed in the cholesteric-liquid-crystal layer side of the longest wavelength 
which becomes the optical outgoing radiation side of a circular polarization of light detached 
core. The example was shown in drawing 2 and drawing 3 . 2 is a phase contrast layer and 3 is a 
polarizing plate. 

[0039] A phase contrast layer functions as a linearly polarized light conversion means, the 
circular polarization of light which carried out outgoing radiation from the circular polarization 
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of light detached core carries out incidence to a phase contrast layer, a phase change is received, 
the light of the wavelength on which the phase change is equivalent to quarter-wave length is 
changed into the linearly polarized light, and other wavelength light is changed into elliptically 
polarized light. The changed elliptically polarized light turns into such flat elliptically polarized 
light that it is close to the wavelength of the light changed into the aforementioned linearly 
polarized light. Outgoing radiation of the light in the condition that many linearly polarized light 
components which may penetrate a polarizing plate are included will be carried out as a result of 
[ this ] a phase contrast layer. 

[0040] By changing into a condition with many linearly polarized light components, it can 
consider as the light which is easy to penetrate a polarizing plate. In the case of a liquid crystal 
display, this polarizing plate functions as the optical layer which prevents the fall of the 
polarization property generated in change of the angle of visibility to a liquid crystal cell, and 
maintains display grace, an optical layer which realizes more advanced degree of polarization 
and attains better display grace. 

[0041] That is, in the above, although it is possible to carry out incidence of the outgoing 
radiation polarization [ detached core / circular polarization of light ] to a liquid crystal cell as it 
is, and to attain a display, without using a polarizing plate, since improvement in the display 
grace described above by minding a polarizing plate etc. can be aimed at, a polarizing plate may 
be used if needed. In that case, it is so more advantageous that the permeability to a polarizing 
plate is high than the point of the brightness of a display, and since the permeability becomes so 
high that many linearly polarized light components of the polarization direction which is in 
agreement with the polarization shaft (transparency shaft) of a polarizing plate are included, 
outgoing radiation polarization [ detached core / circular polarization of light ] is changed into 
the predetermined linearly polarized light through a linearly polarized light conversion means for 
the purpose of it. 

[0042] The liquid crystal display which can obtain the permeability which exceeds 80% when a 
polarization shaft is made in agreement and incidence of the linearly polarized light is carried 
out, therefore whose use effectiveness of light improves sharply, and is incidentally excellent in 
brightness although the permeability is about 43% when incidence of the natural light or the 
circular polarization of light is carried out to a usual iodine system polarizing plate becomes 
possible. Moreover, in this polarizing plate, the degree of polarization which reaches to 99.99% 
can also be attained. If independent, this achievement of high degree of polarization is difficult, 
and the degree of polarization especially to the incident light from slant which is a circular 
polarization of light detached core tends to fall. 

[0043] While it is equivalent to the phase contrast of quarter- wave length in the circular 
polarization of light which carried out outgoing radiation and being able to form many linearly 
polarized lights from a circular polarization of light detached core as a phase contrast layer, what 
can change the light of other wavelength into the flat elliptically polarized light near the linearly 
polarized light as much as possible [ have the major-axis direction in the parallel direction as 
much as possible with said linearly polarized light, and ] is desirable. A phase contrast layer can 
also be prepared [ polarizing plate ] in one with a circular polarization of light detached core. 
[0044] By using the phase contrast layer like the above, it can arrange so that the direction of the 
linearly polarized light of the outgoing radiation light and the major-axis direction of elliptically 
polarized light may become parallel as much as possible with the transparency shaft of a 
polarizing plate, and the light of a condition with many linearly polarized light components 
which may penetrate a polarizing plate can be obtained. A phase contrast layer can be formed 
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with the proper quality of the material, what gives transparent and uniform phase contrast is 
desirable, and, generally a phase contrast plate is used. 

[0045] The phase contrast given in a phase contrast layer can be suitably determined according 
to the wavelength region of the circular polarization of light by which outgoing radiation is 
carried out etc. from a circular polarization of light detached core. Incidentally, from points, such 
as wavelength range and conversion efficiency, it also considers that it is that almost all the 
phase contrast plate indicates the wavelength dispersion of a forward birefringence to be from 
the quality-of-the-material property, and a thing with the small phase contrast and the thing 
which gives phase contrast 1 10-150nm or less especially can use 100-180nm preferably above 
all in a light region. 

[0046] A phase contrast plate can be formed as one layer or two or more superposition layers. In 
the case of the phase contrast plate which consists of one layer, a smaller thing can achieve 
equalization of the polarization condition for every wavelength, and its wavelength dispersion of 
a birefringence is desirable. On the other hand, superposition-izing of a phase contrast plate is 
effective in amelioration of the wavelength property in a wavelength region, and the combination 
may be suitably determined according to a wavelength region etc. 

[0047] In addition, when targetting a light region to the phase contrast plate more than two-layer, 
it is more desirable than the point of obtaining the light in which the layer which gives 100- 
180nm phase contrast is included [ of a linearly polarized light component ] as odd one or more- 
layer layers in many cases, like the above. Although it is more desirable than points, such as 
amelioration of a wavelength property, to form in the layer which gives 200-400nm phase 
contrast usually as for layers other than the layer which gives 100-180nm phase contrast, they are 
not limited to this. 

[0048] A phase contrast plate can be obtained as a form birefringence sheet which comes to carry 
out extension processing of the film which consists of a polycarbonate, polysulfone and 
polyester, polymethylmethacrylate and a polyamide, poly vinyl alcohol, etc. It is so desirable that 
the error of the phase contrast within the field of a phase contrast layer is small, and it is more 
desirable than the point of maintaining luminescence reinforcement and the luminescent color to 
homogeneity with a large angle of visibility that the error is **10nm or less above all. 
[0049] The direction of the phase contrast set as a phase contrast layer or an optical axis can be 
suitably determined according to the oscillating direction of the linearly polarized light made into 
the purpose etc. In the case of the phase contrast layer which incidentally gives 135nm phase 
contrast, according to the sense of the circular polarization of light, the linearly polarized light 
(wavelength of 540nm) whose oscillating direction is +45 degrees or -45 degrees is acquired to 
an optical axis. In addition, when the layer which gives 100-180nm phase contrast for the 
exterior side surface layer especially when a phase contrast layer consists of more than two-layer 
occupies, it is desirable to set up an arrangement include angle based on the layer. 
[0050] When the phase contrast layer as a linearly polarized light conversion means described 
above to the predetermined side of a circular polarization of light detached core is prepared, a 
polarizing plate is prepared at drawing 3 if needed on the phase contrast layer like instantiation. 
The polarizing plate can be used for the optical element of this gestalt as a polarizing plate by the 
side of the light source of a liquid crystal cell. Moreover, a polarizing plate can also be arranged, 
without preparing a phase contrast layer in the predetermined side of a circular polarization of 
light detached core. The optical element of this gestaltis [ linearly-polarized-light-] made toize 
the circular polarization of light which penetrated the circular polarization of light detached core 
through a polarizing plate, and can use it for the light source side of a liquid crystal cell 
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[0051] Although a proper thing can be used as a polarizing plate, generally what consists of a 
polarization film is used. As an example of a polarization film, the polyene oriented film like a 
thing, the dehydration processing object of polyvinyl alcohol, or the demineralization acid- 
treatment object of a polyvinyl chloride which iodine and/or dichromatic dye were made to stick 
to the film of the hydrophilic giant molecule like a polyvinyl alcohol system, a partial formal- 
ized polyvinyl alcohol system, and an ethylene-vinylacetate copolymer system partial 
saponification object, and was extended is raised. Although the thickness of a polarization film is 
5-80 micrometers usually, it is not limited to this. The polarizing plate to be used may be what 
covered one side or both sides of a polarization film with transparent protection layer etc. 
[0052] When it is used with a light guide plate, the diffusion layer prepared in a circular 
polarization of light detached core if needed equalizes outgoing radiation light, controls light- 
and-darkness nonuniformity, and when it applies to a liquid crystal cell, it aims at prevention of 
the check by looking [ GIRAGIRA / check by looking ] by moire arising in interference with a 
pixel etc. the vertical-incidence light whose phase contrast of the diffusion layer which can be 
used more preferably than points, such as the maintenance nature of the polarization condition of 
the light which carried out outgoing radiation from the circular polarization of light detached 
core, is the wavelength of 633nm - based on the incident light of less than 30 incident angles, 
30nm or less is a 0-20nm thing above all preferably. 

[0053] Diffusion layers are methods with arbitrary KUREIZU generating method by the method 
by surface irregularity-ized processing of the formation method of for example, a particle 
distribution resin layer, sandblasting, chemical etching, etc., mechanical stress, solvent 
processing, etc., imprint formation method by the metal mold which established predetermined 
diffusion structure, etc., and can be suitably formed as a spreading layer, a diffusion sheet, etc. to 
a circular polarization of light detached core, a phase contrast layer, etc. In addition, a diffusion 
layer can be arranged between the phase contrast layer prepared in the circular polarization of 
light detached core, or polarizing plates, and in the location where those top faces etc. are proper 
the minimum wavelength [ of a circular polarization of light detached core ], and longest 
wavelength side. 

[0054] The polarization light equipment by this invention arranges the circular polarization of 
light detached core or optical element which described above the incident light from a side face 
to the outgoing radiation side side of the light guide plate which carries out outgoing radiation 
from one side of a vertical side. The example was illustrated to drawing 4 . 4 is a light guide 
plate. According to this polarization light equipment, the light which carried out outgoing 
radiation from the light guide plate carries out incidence to a circular polarization of light 
detached core, the circular polarization of light of one of right and left is penetrated, the circular 
polarization of light of another side is reflected, and re-incidence of the reflected light is carried 
out to a light guide plate as a return light. It is reflected in the reflex function part which consists 
of a reflecting layer at the bottom etc., and incidence of the light which carried out re-incidence 
to the light guide plate is again carried out to a circular polarization of light detached core, and it 
is again divided into the transmitted light and the reflected light (third-time incident light)! 
[0055] Therefore, although the re-incident light as the reflected light will be shut up between a 
circular polarization of light detached core and a light guide plate and will repeat reflection until 
it turns into the predetermined circular polarization of light which may penetrate a circular 
polarization of light detached core, in this invention, it is a small number of cycles as much as 
possible, and the thing of reflection of first-time re-incident light which was made to carry out 
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outgoing radiation repeatedly that there is nothing is more desirable [ incident light ] than points, 
such as use effectiveness of re-incident light, above all. 

[0056] As the aforementioned light guide plate, the proper thing which carries out outgoing 
radiation of the incident light from a side face from one side of a vertical side can be used. A 
light guide plate consists of a tabular object which has the vertical side where one of usually 
becomes an outgoing radiation side, and the vertical face-to-face plane of incidence which 
consists of a 1 side-edge side at least. The light guide plate which can use preferably than the 
point to which the return circuit light which led the circular polarization of light which carried 
out re-incidence through the circular polarization of light detached core to the inferior surface of 
tongue, phase contrast being uninfluential and maintaining the circular polarization of light 
condition good, and was reflected on the inferior surface of tongue is made to come out of and 
put, with the circular polarization of light condition maintained is as much as possible small like 
the diffusion layer which the phase contrast by the birefringence in the thickness direction 
described above, and is a 0-20-nm thing especially 30 nm or less above all. 
[0057] The structure of excelling also in the outgoing radiation effectiveness of the re-incident 
light which the gestalt of a light guide plate was excellent in the outgoing radiation effectiveness 
from an outgoing radiation side, and the outgoing radiation light was excellent in the 
perpendicularity to an outgoing radiation side, and was easy to use it effectively, and minded the 
circular polarization of light detached core, and having periodically above all prism-like 
irregularity more detailed than points, such as approximation nature with the direction of initial 
outgoing radiation of the direction of outgoing radiation, the heights which consist of a long side 
and a shorter side side, or a crevice is desirable (Japanese Patent Application No. No. 321036 [ 
seven to ]). What has the thickness of the side edge section which furthermore counters plane of 
incidence thinner than that of plane of incidence, and the thing which is 50% or less of thickness 
above all are desirable. 

[0058] Thin-shape-izing of the opposite side edge section to the aforementioned plane of 
incidence is advantageous at the point which will carry out incidence to the shorter side side of a 
prism-like concave convex efficiently by the time the light which carried out incidence from 
plane of incidence results in the opposite side edge section concerned as a transmission edge, 
carries out outgoing radiation from an outgoing radiation side through the reflection, and can 
supply incident light to the purpose side efficiently. Moreover,-izing of the light guide plate can 
be carried out [ lightweight ] by considering as this thin shape-ized structure, for example, when 
a prism-like concave convex is a straight line-like, it can consider as about 75% of weight of the 
light guide plate of homogeneity thickness. 

[0059] The heights or the crevice which forms the above mentioned prism-like irregularity is 
formed periodically usually at the repeating unit of the slant face which consists of the long side 
and shorter side side of the direction in alignment with plane of incidence. In addition, heights or 
a crevice has become [ whether the intersection (top-most vertices) of a slant face has projected 
rather than the straight line concerned, and ] depressed based on the straight line which connects 
an intersection with the datum level of the slant face which forms it (convex), or (concave) is 
based. 

[0060] Moreover, although the long side and shorter side side of the slant face which forms 
heights or a crevice are judged based on the straight line which connects an intersection and top- 
most vertices with datum level, the thing of that of a shorter side side which the projected area to 
the outgoing radiation side of the long side considers as 5 or more times above all 3 or more 
times is more desirable than the point which raises the use effectiveness of light. It is still more 
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desirable to arrange so that the long side may be located in the side edge side which counters at a 
plane-of-incidence side in the case of heights, and counters at plane of incidence in the case of a 
crevice, therefore to arrange so that a long side may be located in the case of heights and a 
shorter side side may be located at a plane-of-incidence side in the case of a crevice. 
[0061] Transmission light which carries out incidence to a long side and which carries out 
incidence to a shorter side side through the reflection with the above in addition to the 
transmission light which carries out direct incidence to a shorter side side can also be supplied to 
an outgoing radiation side by reflection through the shorter side side (outgoing radiation), and 
can aim at improvement in efficiency for light utilization, moreover, a desirable projected area [ 
as opposed to / a long side is a part which functions in order to carry out re-outgoing radiation of 
the re-incident light reflected by the circular polarization of light detached core, when it 
considers as polarization light equipment, and / the outgoing radiation side of a long side from 
this point ] - 5 or more times of that of a shorter side side - especially - ten to 100 times - it is 

[0062] The configuration of the one side of a vertical side or the both sides which prepares the 
prism-like irregularity of a light guide plate may be determined suitably. As preferably described 
above, the opposite side edge section is thin-shape-ized rather than plane of incidence as an 
inclined plane. In that case, the configuration of an inclined plane may be determined as 
arbitration and can be made into a proper field configuration like a straight-line side or a curved 
surface. When it is not a straight-line side, it is more desirable than the point which equalizes the 
direction of outgoing radiation of the outgoing radiation light from an outgoing radiation side 
that it is in the range of less than 5 times from whenever [ average tilt-angle ] in the total location 
of the field in which prism-like irregularity is prepared. 

[0063] The configuration of prism-like irregularity to establish does not need to be formed on a 
straight-line-like slant face, either, and may be formed on the slant face including a refracting 
interface, a curve side, etc. Moreover, neither unevenness nor its configuration of heights or a 
crevice needs to be the same in the whole prism-like concave convex, and its structure where the 
configuration and include angle change from an incidence side gradually is more desirable than 
the point of obtaining the outgoing radiation light which is excellent in perpendicularity. 
[0064] The pitch of the heights in a prism-like concave convex or a crevice is so desirable that it 
is smaller than points, such as control of light-and-darkness nonuniformity, and prevention of 
moire with a liquid crystal cell, since outgoing radiation light is usually emitted in the shape of a 
stripe through the heights or crevice. 500 micrometers or less especially of 300 micrometers or 
less of periods of the desirable heights in consideration of manufacture precision etc. or a crevice 
are 5-200 micrometers above all. In addition, a period becomes more nearly deficient in 
productive efficiency than points, such as manufacture precision, in less than 5 micrometers, and 
interference and distribution by diffraction increase and it becomes unsuitable for the back light 
for liquid crystal displays. 

[0065] Moreover, as for the above-mentioned long side in the slant face which forms heights or a 
crevice, it is desirable that the tilt angle to the outgoing radiation side is especially 2 or less times 
5 or less times above all 0 to 10 degrees. By considering as the range of this tilt angle, based on 
the tilt angle of the long side concerned, it is reflected in an outgoing radiation side at a more 
nearly parallel include angle, and incidence is carried out to a shorter side side, it is reflected [ 
incidence is carried out to a long side and it is reflected, and ] in it in that case, and the light 
transmitted at a larger include angle than the tilt angle concerned carries out outgoing radiation 
from an outgoing radiation side. 
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[0066] The aforementioned result,-izing of the angle of incidence of the light which carries out 
incidence to a shorter side side can be carried out [ fixed ], the variation in angle of reflection can 
be controlled, and YukimitsuTaira-ization of outgoing radiation light can be achieved. Therefore, 
by adjusting the tilt angle concerned of the long side in the slant face which forms heights or a 
crevice, and a shorter side side, directivity can be given to outgoing radiation light and it 
becomes possible to carry out outgoing radiation of the light at a perpendicular direction thru/or 
the include angle near it to an outgoing radiation side by that cause. 

[0067] In the light guide plate which incidentally consists of acrylic resin, the maximum angle of 
the light to which end-face incident light is transmitted based on the refractive index (about 1.5) 
is 41.8 degrees, and the maximum angle of the light to which the refractive index of a light guide 
plate follows on increasing, and is transmitted becomes small. Therefore, the transmission light 
which the rate of the transmission light which the rate of projected area to the outgoing radiation 
side of a long side decreases, and can control the direction of outgoing radiation through a long 
side if the tilt angle of said long side exceeds 10 degrees fell, and carried out incidence to the 
shorter side side via the long side, The variation in angle of reflection with the transmission light 
which carried out direct incidence to the shorter side side becomes large, and the controllability 
which forms outgoing radiation light into Yukimitsu Taira falls, and it becomes scarce at the 
directivity of outgoing radiation light. In addition, although the tilt angle of the long side 
concerned becomes disadvantageous for parallel-izing of outgoing radiation light at 0 times, it 
approves in this invention. 

[0068] As for the above-mentioned shorter side side in the slant face which forms heights or a 
crevice on the other hand, it is desirable that the tilt angle to the outgoing radiation side is 30 
degrees or more above all 25 to 50 degrees. By considering as the range of this tilt angle, the 
transmission light which carries out incidence through direct or a long side can be reflected in a 
perpendicular or the include angle near it to an outgoing radiation side through the shorter side 
side, and outgoing radiation of the light of a direction which acts effective in improvement in the 
visibility of a liquid crystal display etc. can be carried out efficiently. 

[0069] About the configuration of the plane of incidence in a light guide plate, there is especially 
no limitation and it may be determined suitably. Generally, although it considers as a 
perpendicular field to an outgoing radiation side, improvement in the rate of incident light can 
also be stretched, for example as a configuration according to the periphery of the light sources, 
such as a curve concave, etc. Moreover, it can also consider as the plane-of-incidence structure 
of having the induction which intervenes between the light sources etc. The induction can be 
made into a proper configuration according to the light source etc. In addition, although the 
configuration of an outgoing radiation side has a common flat side etc., it can also prepare 
detailed prism-like irregularity if needed, and can also establish a diffusion layer. Furthermore, a 
circular polarization of light detached core can also be directly prepared in the outgoing radiation 
side of a light guide plate. 

[0070] A light guide plate can be formed with the proper ingredient which shows it transparency 
according to the wavelength field of the light source. Incidentally what shows transparency in [ 
wavelength ] about 400-700nm is raised in a light region like the transparence resin represented 
with the acrylic resin like polymethylmethacrylate, a polycarbonate and the polycarbonate 
system resin like a polycarbonate polystyrene copolymer, epoxy system resin, etc., for example, 
glass, etc. 

[0071] A light guide plate may be formed by the proper approach. As the manufacture approach 
more desirable than points, such as mass-production nature For example, the approach of filling 
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up thru/or casting and carrying out polymerization of the liquefied resin which can carry out 
polymerization to the mold which can form predetermined prism-like irregularity with heat, 
ultraviolet rays thru/or a radiation, etc., Approaches, such as injection molding with which the 
metal mold which can fabricate the resin made to fluidize through the approach of pushing 
thermoplastics against the bottom of heating to the metal mold which can form predetermined 
prism-like irregularity, and imprinting a configuration, the thermoplastics which carried out 
heating melting, or heat and a solvent in a predetermined configuration is filled up, etc. are 
raised. 

[0072] The light guide plate does not need to be formed as a like and may be formed as layered 
product of dissimilar material etc. and according to one sort of ingredients one-single layer 
material, although the sheet for prism-like concave convex formation was pasted up on the light 
guide section which bears transmission of light. In the above-mentioned light guide plate, the 
property of the angular distribution of outgoing radiation light, field internal division cloth, etc. 
can be adjusted based on control of the surface ratio of a shorter side side and a long side, the 
configuration of a tilt angle and a prism-like concave convex, curvature, etc. 
[0073] Incidentally, a refractive index is the inclined plane where a prism-like concave convex 
does not have curvature by 1 .5, and, in the case of the light guide plate in which initial outgoing 
radiation light carries out outgoing radiation perpendicularly, re-outgoing radiation of the re- 
incident light which minded the circular polarization of light detached core by making the tilt 
angle to the outgoing radiation side of a long side into 6.6 or less degrees can be carried out by 
include-angle change of less than 10 degrees. Moreover, when a prism-like concave convex has 
curvature in that case, re-outgoing radiation of the re-incident light concerned can be carried out 
by include-angle change of less than 10 degrees by having at a rate more than the predetermined 
area which described above the part from which the tilt angle concerned becomes 6.6 or less 
degrees. 

[0074] Size of a light guide plate, magnitude of the light source, etc. by the purpose of use can 
determine the thickness of a light guide plate suitably. Especially the general thickness of the 
light guide plate in the case of using for a liquid crystal display etc. is 0.5-8mm 0. 1- 10mm above 
all 20mm or less based on the plane of incidence. 

[0075] the opposed face of the outgoing radiation side of a light guide plate - like the example 
of drawing - the need - responding - a reflecting layer 41 - a metallic reflective layer can be 
arranged preferably. This reflecting layer prevents generating of the leakage light from the 
opposed face concerned, is effective in improvement in outgoing radiation effectiveness, and 
functions as a polarization conversion means of polarization light equipment. You may unite 
with the opposed face concerned, and a reflecting layer is piled up as a reflective sheet etc., and 
can take a proper arrangement gestalt in this invention. 

[0076] According to the reflecting layer which consists of a metal in the above, reflex time can 
be made to reverse a polarization property efficiently, and the case where it is based on the total 
reflection and diffuse reflection the polarization conversion efficiency minded the interface of a 
refractive-index difference is excelled. When the circular polarization of light incidentally carries 
out incidence in general at right angles to a metal side, the conversion efficiency of right and left 
of the circular polarization of light serves as about 100% of value, and shows 90% or more of 
conversion efficiency even in 30 incident angles. 

[0077] A metallic reflective layer more desirable than the point of polarization conversion 
efficiency has a metal side containing at least one sort of the metal of a high reflection factor 
which consists of aluminum, silver, gold, copper, or chromium. The metallic reflective layer 
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which is excellent in adhesion with the opposed face of the outgoing radiation side of a light 
guide plate can be formed as the mixing coating layer of the metal powder by binder resin, an 
attachment layer of the metal thin film by a vacuum evaporationo method etc., etc. The metallic 
reflective layer may be formed as a multilayer interference thin film etc., and can also prepare 
the proper coat layer aiming at improvement in a reflection factor, antioxidizing, etc. in the one 
side or both sides if needed. 

[0078] In addition, about a reflecting layer, it can replace with the aforementioned reflecting 
layer 41, or a reflecting plate can also be formed along with the opposed face of the outgoing 
radiation side of a light guide plate with the reflecting layer. The method which forms a 
reflecting plate in the opposed face concerned of a light guide plate has the advantage which can 
make small the re-outgoing radiation angle of the re-incident light through a circular polarization 
of light detached core, when the tilt angle of a long side is the same. About the reflecting plate, it 
can apply to the aforementioned reflecting layer correspondingly, and the reflecting plate which 
has a metallic reflection side can use preferably. Therefore, as a reflecting plate, proper things, 
such as a resin sheet which attached the metal thin film, and a metallic foil, a metal plate, can be 
used. The front face of a reflecting plate does not make it indispensable to be a mirror plane, but, 
on the whole, may be formed in homogeneity as two or more pages, a continuation curved 
surface, etc. of a small include angle. 

[0079] Moreover, the thing of less than 5 times has above all the half width of the half-value 
width of the breadth of the angle of reflection of the reflected light at the time of carrying out 
incidence of the parallel light more desirable as a reflecting plate than the point which controls 
the breadth of re-outgoing radiation light less than 10 degrees. Therefore, as a reflecting plate, a 
reflection factor is high and the breadth of angle of reflection can use a small proper thing. It has 
a rough front face by irregularity, a reduction roll, etc., and you may make it the angle of 
reflection of the reflected light spread a little. 

[0080] According to the above-mentioned light guide plate, various equipments, such as a liquid 
crystal display which can carry out outgoing radiation of the light made parallel with high 
precision using it in the direction which is excellent in perpendicularity advantageous to a check 
by looking, and can obtain the polarization light equipment which is excellent in brightness, 
using the light from the light source efficiently, as a result is excellent in low-power nature it is 
bright and legible, can be formed. In addition, as a light guide plate, a match can use [ the 
wavelength region of the outgoing radiation light based on it, and the wavelength region of light 
which a circular polarization of light detached core reflects as the circular polarization of light 
besides predetermined ] preferably as much as possible. 

[0081] The back light of a side light mold is formed like the example of drawing by arranging 
the light source 42 to the plane of incidence of a light guide plate usually. Although a thing 
proper as the light source can be used, array objects, such as the shape of the point light source of 
the linear light source of a cathode-ray tube etc., light emitting diode, etc., its line, or a field, etc. 
can use preferably, for example (cold, heat). On the occasion of formation of the back light 
concerned, it can also consider as the combination object which has arranged proper auxiliary 
means, such as the light source holder 43 which surrounds the light source in order to lead the 
emission light from a linear light source to the side face of a light guide plate like the example of 
drawing if needed, and a prism sheet for the outgoing radiation directional control of light. 
[0082] In addition, generally as a light source holder, a resin sheet, a metallic foil, etc. which 
attached the high reflection factor metal thin film are used. When pasting up a light source holder 
on the edge of a light guide plate through adhesives etc., formation of prism-like irregularity can 
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also be omitted about a part for the jointing. Moreover, a light source holder can be installed in 
the predetermined side of a light guide plate, and it can also be made to serve as a reflecting 
plate. 

[0083] The light guide plate which can be preferably used for formation of polarization light 
equipment While the directivity is made to carry out outgoing radiation of the incident light from 
a side face from an outgoing radiation side at high effectiveness, and the outgoing radiation light 
excels [ directivity ] in high directivity and perpendicularity [ as opposed to an outgoing 
radiation side above all ] is shown Reflection repeats the re-incident light which it excelled in the 
re-outgoing radiation effectiveness of the re-incident light through a circular polarization of light 
detached core, and the directivity of the re-outgoing radiation light and an outgoing radiation 
include angle were as much as possible in agreement with the directivity of initial outgoing 
radiation light, and an outgoing radiation include angle, and minded the circular polarization of 
light detached core, and it is made to carry out outgoing radiation with a small reflective number 
of cycles above all that there is nothing. 

[0084] The polarization light equipment by this invention changes the outgoing radiation light 
into the optical condition which contains a linearly polarized light component richly through a 
phase contrast layer etc. if needed, a polarizing plate is made easy to penetrate, and it prevents [ a 
reflective loss etc. is prevented by reusing the reflected light (re-incident light) by the circular 
polarization of light detached core as an outgoing radiation light by polarization conversion, ] an 
absorption loss, and enables it to aim at improvement in efficiency for light utilization as 
mentioned above. Although the quantity of the quantity of light which penetrates a polarizing 
plate ideally may be increased twice [ about ] with this method, it is more desirable than the 
point used as the light source that the linearly polarized light component which may penetrate a 
polarizing plate is included 70% or more above all 65% or more. 

[0085] Like the above, it can be excellent in the use effectiveness of light, and the polarization 
light equipment by this invention is bright, and it can excel in perpendicularity, and light with 
little light-and-darkness nonuniformity can be offered, and it can use it for various equipments 
preferably as a back light system in a liquid crystal display etc. from large-area-izing etc. being 
easy. 

[0086] The liquid crystal display 6 which used the polarization light equipment 5 by this 
invention for the back light system at drawing 5 was illustrated. For a lower polarizing plate and 
62, a liquid crystal cell and 63 are [ 61 / an upper polarizing plate and 64 ] the diffusion plates for 
compensation. The lower polarizing plate 61 and the diffusion plate 64 for compensation are 
formed if needed. 

[0087] A liquid crystal display is formed by generally assembling suitably component parts, such . 
as a driving gear of accompanying in the liquid crystal cell and it which function as a liquid 
crystal shutter, a polarizing plate, a back light, and a phase contrast plate for compensation as 
occasion demands, etc. In this invention, except for the point using the above-mentioned 
polarization light equipment, there is especially no limitation and it can be formed according to 
the former. Especially, the liquid crystal display of a direct viewing type can be formed 
preferably. 

[0088] Therefore, there is especially no limitation about the liquid crystal cell to be used, and a 
proper thing can be used. Although it is used in favor of what displays above all by carrying out 
incidence of the light of a polarization condition to a liquid crystal cell, for example, can use for 
the liquid crystal cell using a twist nematic liquid crystal or a super twist nematic liquid crystal 
etc. preferably, the liquid crystal and dichromatic dye of a non-twisting system can be used for 
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the liquid crystal cell using the liquid crystal of the guest host system distributed in liquid crystal, 
or a ferroelectric liquid crystal etc. There is especially no limitation also about the drive method 
of liquid crystal. 

[0089] In addition, the liquid crystal display which used what has high degree of polarization is 
more desirable than especially the point of obtaining the display of the good contrast ratio by the 
incidence of the advanced linearly polarized light, as a polarizing plate by the side of a back light 
as a polarizing plate like the absorption mold linearly polarized light child of for example, an 
iodine system or a color system etc. On the occasion of formation of a liquid crystal display, 
proper optical layers, such as a diffusion plate formed, for example on the polarizing plate by the 
side of a check by looking, an anti glare layer, an antireflection film and a protective layer, a 
guard plate, or a phase contrast plate for compensation formed between a liquid crystal cell and a 
polarizing plate, can be arranged suitably. 

[0090] The aforementioned phase contrast plate for compensation aims at compensating the 
wavelength dependency of a birefringence etc. and aiming at improvement in visibility etc. In 
this invention, it is arranged if needed between the polarizing plate by the side of a check by 
looking or/and a back light, and a liquid crystal cell etc. In addition, as a phase contrast plate for 
compensation, a proper thing can be used according to a wavelength region etc., and it may be 
formed as a superposition layer more than one layer or two-layer. The phase contrast plate for 
compensation can be obtained as an oriented film of instantiation etc. with the above-mentioned 
phase contrast plate for linearly polarized light conversion. 

[0091] in this invention, laminating unification is carried out on the whole or partially, and the 
optical element thru/or components which forms the above-mentioned polarization light 
equipment and a liquid crystal display fixes - having --**** — separation - you may arrange in 
the easy condition. On the occasion of formation of a liquid crystal display etc., the outgoing 
radiation light which is excellent in perpendicularity or Yukimitsu Taira nature is supplied, the 
re-incident light through a circular polarization of light detached core is also in a condition with 
little the loss and include-angle change by dispersion etc., and the consistency of the direction of 
initial outgoing radiation light improves re-outgoing radiation, and the polarization light 
equipment which supplies efficiently the outgoing radiation light of a direction effective in 
improvement in visibility can use preferably. 
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MEANS 



[Means for Solving the Problem] The outgoing radiation side side of the circular polarization of 
light detached core characterized by this invention superimposing two or more cholesteric- 
liquid-crystal layers from which reflected wave length differs based on the main wavelength of 
the reflected light as the sequence of merits and demerits, and the light guide plate which carries 
out outgoing radiation of the incident light from a side face from one side of a vertical side is 
provided with the polarization light equipment characterized by having the circular polarization 
of light detached core concerned. 
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EXAMPLE 



[Example] 

It heated after membrane formation (3 micrometers in thickness) by the spin coat method, and 
the glass transition temperature which has the principal chain of example of reference 1 acrylic 
heated the side-chain mold cholesteric-liquid-crystal polymer which is 57 degrees C for 2 
minutes at 120 more degrees C after heating for 30 seconds by 140 degrees C to the polyimide 
rubbing processing side of a triacetyl cellulose film with a thickness of 10 micrometers, and 
quenched it to it, and the circular polarization of light division plate of the blue system which 
presents a mirror plane-like selective reflection condition was obtained. The main wavelength of 
selective reflection was 450nm, and this was what penetrates the left-handed circularly-polarized 
light. 

[0093] It heated after membrane formation (3 micrometers in thickness) by the spin coat method, 
and the glass transition temperature which has the principal chain of example of reference 2 
acrylic heated the side-chain mold cholesteric-liquid-crystal polymer which is 64 degrees C for 2 
minutes at 130 more degrees C after heating for 30 seconds by 150 degrees C to the polyimide 
rubbing processing side of a triacetyl cellulose film with a thickness of 10 micrometers, and 
quenched it to it, and the circular polarization of light division plate of the green system which 
presents a mirror plane-like selective reflection condition was obtained. The main wavelength of 
selective reflection was 550nm, and this was what penetrates the left-handed circularly-polarized 
light. 

[0094] It heated after membrane formation (3 micrometers in thickness) by the spin coat method, 
and the glass transition temperature which has the principal chain of example of reference 3 
acrylic heated the side-chain mold cholesteric-liquid-crystal polymer which is 75 degrees C for 2 
minutes at 145 more degrees C after heating for 30 seconds by 170 degrees C to the polyimide 
rubbing processing side of a triacetyl cellulose film with a thickness of 10 micrometers, and 
quenched it to it, and the reddish circular polarization of light division plate which presents a 
mirror plane-like selective reflection condition was obtained. The main wavelength of selective 
reflection was 650nm, and this was what penetrates the left-handed circularly-polarized light. 
[0095] The adhesion laminating of the circular polarization of light division plate obtained in the 
example 1 of example 1 reference, the example 2 of reference, and the example 3 of reference 
was carried out in a blue system, a green system, and reddish sequence, and the circular 
polarization of light division plate of a superposition mold was obtained, it has arranged so that it 
may become a left-handed-circularly-polarized-light plate about a polarizing plate through a 
broadband quarter-wave length plate on the reddish circular polarization of light division plate, 
and the optical element was obtained. 

[0096] Example of comparison 11/4 wavelength plate and the polarizing plate have been 
arranged to the circular polarization of light division-plate side of a blue system, and also the 
optical element was obtained according to the example 1 . 

[0097] The quarter-wave length plate and the polarizing plate have been arranged to the green 
system side, and also location sequence of an example of comparison 2 circular-polarization-of- 
light division plate was made into reddish, the blue system, and the green system, and the optical 
element was obtained according to the example 1 . 

[0098] The quarter -wave length plate and the polarizing plate have been arranged to the blue 
system side, and also location sequence of an example of comparison 3 circular-polarization-of- 



English Translation of publication no. JP 09-304770 

light division plate was made into a green system, reddish, and a blue system, and the optical 
element was obtained according to the example 1 . 

[0099] The quarter-wave length plate and the polarizing plate have been arranged to the reddish 
side, and also location sequence of an example of comparison 4 circular-polarization-of-light 
division plate was made a green system and blue system and reddish, and the optical element 
was obtained according to the example 1 . 

[0100] The quarter -wave length plate and the polarizing plate have been arranged to the green 
system side, and also location sequence of an example of comparison 5 circular-polarization-of- 
light division plate was made into a blue system, reddish, and a green system, and the optical 
element was obtained according to the example 1 . 

[0101] The polarizing plate side was turned up, the optical element obtained in the evaluation 
trial example and the example of a comparison has been arranged on the surface light source of 
uniform brightness, the chromaticity change by change of a viewing angle was measured, and 
law estimated five points. Five points mean that there are few viewing-angle dependencies, 
therefore the small thing of the color change by the viewing angle. 
[0102] The aforementioned result was shown in degree table. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the example of a circular polarization of light detached core 

[Drawing 2] The sectional view of the example of an optical element 

[Drawing 3] The sectional view of other examples of an optical element 

[Drawing 4] The sectional view of the example of polarization light equipment 

[Drawing 5] The sectional view of the example of a liquid crystal display 

[Description of Notations] 

1 : Circular polarization of light detached core 

11. 13, 15: Cholesteric-liquid-crystal layer 

12. 14, 16: Support base material 

2: Phase contrast layer 3: Polarizing plate 
5: Polarization light equipment 

4: Light guide plate 41 : Reflecting layer 42: Light source 
6: Liquid crystal display 
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EFFECT OF THE INVENTION 



[Effect of the Invention] By the above-mentioned configuration which superimposed two or 
more cholesteric-liquid-crystal layers as the sequence of the merits and demerits of reflected 
wave length, a circular polarization of light detached core with a small color change of the 
outgoing radiation light by viewing-angle change can be obtained, and the polarization light 
equipment which is excellent in efficiency for light utilization using it, as a result the liquid 
crystal display which is bright and is excellent in visibility can be obtained. Although the reason 
outgoing radiation light carries out color change by viewing-angle change may be for penetrating 
a circular polarization of light detached core as polarization, the reason the color change by 
viewing-angle change is controlled by the aforementioned superposition method not certain 
therefore is unknown. 
[0009] 

[Embodiment of the Invention] The circular polarization of light detached core of this invention 
superimposes two or more cholesteric-liquid-crystal layers from which reflected wave length 
differs based on the main wavelength of the reflected light as the sequence of merits and 
demerits. The example was shown in drawing 1 . 1 is a circular polarization of light detached 
core, and a cholesteric-liquid-crystal layer, and 12, 14 and 16 are [ 1 1, 13, and 15 ] support base 
materials. 

[0010] As a cholesteric-liquid-crystal layer, the proper thing which divides the natural light into 
the circular polarization of light on either side as the transmitted light and the reflected light by 
GURANJAN orientation can be used. Incidentally as the example, the sheet which has the layer 
which has a cholesteric-liquid-crystal phase, and the layer which consists of a liquid crystal 
polymer which presents a cholesteric phase above all, the sheet which developed the layer 
concerned on the glass plate etc., or the film which consists of a liquid crystal polymer which 
presents a cholesteric phase is raised. 

[001 1] As for a cholesteric-liquid-crystal layer, in the above, it is desirable to carry out 
orientation to homogeneity as much as possible. The cholesteric-liquid-crystal layer of 
homogeneity orientation offers the reflected light without dispersion, is advantageous to 
expansion of the angle of visibility of a liquid crystal display etc., and suitable for formation of 
the direct viewing type liquid crystal display by which direct observation is especially carried out 
also from across. 

[0012] The circular polarization of light detached core by this invention can form two or more 
cholesteric-liquid-crystal layers from which reflected wave length differs by superimposing two- 
layer or three layers or more as the sequence of merits and demerits based on the main 
wavelength of the reflected light. Superposition-ization of this cholesteric-liquid-crystal layer is 
aimed at extensive wavelength region-ization of isolation. 

[0013] Namely, although a limitation is located in the wavelength region which shows selective- 
reflection nature (circular dichroism) and the limitation also has usually the case of the large 
range which reaches about lOOnm wavelength region in the cholesteric-liquid-crystal layer of a 
monolayer, since it is less than the whole region of the light desired when applying to a liquid 
crystal display etc. also in the wavelength range, it aims at making the wavelength region which 
is made to superimpose the cholesteric-liquid-crystal layer from which selective-reflection nature 
(reflected wave length) differs, and shows circular dichroism expand in such a case. 
[0014] It is the combination which reflects the circular polarization of light of the same direction, 
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and the cholesteric-liquid-crystal layer which is incidentally in the range whose main wavelength 
of selective reflection is 300-900nm can be used in the combination from which the main 
wavelength of selective reflection differs, and combination which is different 30-200nm above 
all, respectively, and the circular polarization of light detached core which can cover the 
wavelength region where a light region etc. is large by superimposing the 2-6 kinds can be 
formed efficiently. Especially as an object for the lights, that on which reflected wave length 
superimposed three sorts of cholesteric-liquid-crystal layers, a blue network, a green network, 
and a red network, is more desirable than points, such as thin-shape-izing by the small number of 
superposition. 

[0015] It aims at increase in quantity of the polarization in the condition that it can prevent and 
use that the point used as a superposition object in the combination of what reflect the circular 
polarization of light of the same above mentioned polarization direction will be in a polarization 
condition which arranges the phase condition of the circular polarization of light reflected on 
each class, and is different in each wavelength region. 

[0016] A proper thing may be used for the cholesteric liquid crystal which forms a. circular . 
polarization of light detached core, and there is especially no limitation in it. Therefore, various 
things, such as a principal chain mold with which the straight-line-like atomic group (meso gene) 
of the conjugate property which gives a liquid crystal stacking tendency was introduced into the 
principal chain and side chain of a polymer, and a side-chain mold, can be used. The wavelength 
region of selective reflection becomes large and the larger cholesteric-liquid-crystal molecule of 
phase contrast can be used more preferably than points, such as allowances over mitigation of a 
number of layers, or the wavelength shift at the time of a large angle of visibility. Moreover, 
rather than weight or the point 0 f ********, a liquid crystal polymer can use preferably. 
Furthermore, as the liquid crystal polymer, that whose glass transition temperature is 30-150 
degrees C can use preferably from points, such as handling nature and the stability of the 
orientation in operating temperature. 

[0017] Incidentally, as an example of the liquid crystal polymer of the above mentioned principal 
chain mold, it has the structure which combined the meso gene radical which minds the spacer 
section which gives flexibility if needed, and consists of a Para permutation ring compound etc., 
for example, polymers, such as a polyester system, a polyamide system, a polycarbonate system, 
and a polyester imide system, are raised. 

[0018] Moreover, a thing, a nematic system liquid crystal polymer of low-molecular chiral agent 
content, a liquid crystal polymer of chiral component installation, a mixed liquid crystal polymer 
of a nematic system and a cholesteric system, etc. which have the low-molecular-liquid-crystal 
compound (meso gene section) which makes polyacrylate, polymethacrylate, a polysiloxane, 
poly malonate, etc. a principal chain frame, minds the spacer section which consists of an atomic 
group of conjugate property as a side chain as an example of the liquid crystal polymer of a side- 
chain mold if needed, and consists of a Para permutation ring compound etc. are raised. 
[0019] Like the above, it can consider as the thing of a cholesteric stacking tendency with the 
method which introduces the proper chiral component which consists of a compound which has 
asymmetrical carbon also in what has the Para permutation ring compound which gives the 
nematic stacking tendency which consists of the Para permutation aromatic-series unit, the Para 
permutation cyclohexyl ring unit, etc. like for example, an azomethine form, an azo form, an 
AZOKISHI form and an ester form, a biphenyl form and a phenylcyclohexane form, and a 
bicyclo hexane form, a low-molecular chiral agent, etc. (JP,55-21479,A, U.S. Pat. No. 5332522, 
etc.). In addition, a cyano group, the alkyl group, alkoxy group of the end substituent in the para 
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position in the Para permutation ring compound, etc. may be proper. 
[0020] Moreover, as the spacer section, for example, polymethylene chain-(CH2) n-, 
polyoxymethylene chain-(CH2CH20) m-, etc. which show flexibility are raised, the chemical 
structure of the meso gene section etc. determines suitably the number of cycles of the structural 
unit which forms the spacer section ~ having - general -- the case of a polymethylene chain - n 
- 0-20, and the case where they are 2-12, and a polyoxymethylene chain above all - m - 0-10 - 
it is 1-3 above all. 

[0021] In addition, the proper method according to the usual polymer composition to which 
copolymerization for example, of the component monomer is carried out with a radical 
polymerization method, a cationic polymerization method, an anionic polymerization method, 
etc. can perform preparation of the above-mentioned principal chain mold liquid crystal polymer. 
Moreover, the monomer addition polymerization method which polymer-izes the monomer to 
which preparation of a side-chain mold liquid crystal polymer also introduced the meso gene 
radical into the monomer for vinyl system principal chain formation like the ester of an acrylic 
acid or a methacrylic acid through the spacer radical if needed by a radical polymerization 
method etc., The method which carries out the addition reaction of the vinyl permutation meso 
gene monomer to the bottom of existence of a platinum system catalyst through Si-H association 
of polyoxy methyl silylene, The method which introduces a meso gene radical by the 
esterification reaction using a correlation migration catalyst through the functional group given 
to the principal chain polymer, A method with the proper method which carries out a 
polycondensation reaction can perform the monomer which introduced the meso gene radical 
into some malonic acids through the spacer radical if needed, and diol. 

[0022] In the above Membrane formation nature and the good GURANJAN stacking tendency of 
a mono-domain condition, The short-time nature of orientation processing, the stable stability to 
a vitreous state, the controllability of the spiral pitch of a cholesteric phase, The liquid crystal 
polymer which can be used more preferably than points, such as the plasticity of the circular 
polarization of light detached core which orientation conditions, such as a pitch, cannot change 
easily due to operating temperature, and is lightly [ it is thin and ] excellent in endurance or 
preservation stability the copolymer which uses as a component the monomeric unit expressed 
with the following general formula (a), and the monomeric unit expressed with a general formula 
(b) - above all with 60 - 95 % of the weight of monomeric units of a general formula (a) Let the 
copolymer which consists of 40 - 5 % of the weight of monomeric units of a general formula (b) 
be a component (Japanese Patent Application No. No. 25 1 8 1 8 [ seven to ]). 



(However, the integer of 1-6 and XI are two COs or an OCO radical, and hydrogen or a methyl 
group, and m are p and ql, or 2, and Rl satisfies p+q=3.) 



-fCH 2 C)- 




[0023] General formula (a) : 




General formula (b) : 



R2 [ however, ] - hydrogen or a methyl group, and n - the integer of 1-6, and X2 - two COs or 
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an OCO radical, and X3 -CO-R3 or -R4 - it is -- the R3 

-NH-CH-R' X fc£ -O-CH-R' 



CH 3 



CH 3 



-CH=N-CH-R S 



R4 



CH, 



It comes out, and it is and R5 is as follows. 



-0 
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[0024] The acrylic monomer which can form the monomeric unit expressed with the 
aforementioned general formula (a) and a general formula (b) is compoundable by the proper 
approach. As the example, first ethylene chlorohydrin and 4-hydroxybenzoic acid After carrying 
out heating reflux in an alkali water solution by making potassium iodide into a catalyst and 
obtaining hydroxycarboxylic acid, Carry out dehydration of it to an acrylic acid or a methacrylic 
acid, and it considers as acrylate (meta). By esterifying the (meta) acrylate under existence of 
DCC (dicyclohexylcarbodiimide) and DMAP (dimethylamino pyridine) by the 4-cyano-4- 
hydroxy biphenyl, the method of obtaining the monomer belonging to a general formula (a) 
raises, and it is * * * * . 

[0025] moreover, as a synthetic example of the acrylic monomer belonging to a general formula 
(b) After carrying out the heating reflux of hydroxyalkyl halide and the 4-hydroxybenzoic acid in 
an alkali water solution by making potassium iodide into a catalyst first and obtaining 
hydroxycarboxylic acid, Dehydration of it is carried out to an acrylic acid or a methacrylic acid. 
As acrylate (meta) the acrylate (meta) of Perilla frutescens (L.) Britton var. crispa (Thunb.) 
Decne. The approach of esterifying under existence of DCC and DMAP, the approach of 
esterifying the (meta) acrylate under existence of DCC and DMAP after the aforementioned 
dehydration with the phenol which has an asymmetrical carbon radical in the 4th place, etc. are 
raised with the phenol which has CO radical of R three-set content in the 4th place. 
[0026] Therefore, other monomers belonging to an aforementioned general formula (a) and an 
aforementioned general formula (b) are compoundable according to the above using the proper 
raw material which has the introductory target radical. In addition, the phenol which has CO 
radical of R three-set content in the 4th aforementioned place For example, make methyl 
chloroformate and 4-hydroxybenzoic acid react in an alkali water solution first, and it considers 
as a carboxylic acid. After making it into acid chloride by oxalyl chloride, by the approach of 
making it reacting with H-R3 in a pyridine/tetrahydrofuran, introducing R3 set, processing it 
with aqueous ammonia subsequently, and removing a protective group etc. Moreover, the phenol 
which has an asymmetrical carbon radical in the 4th place can be obtained by the approach of 
carrying out azeotropy dehydration of for example, a 4-hydroxy benzaldehyde and the (S)-(-)-l- 
phenyl ethylamine in toluene etc. 

[0027] The above-mentioned copolymer can change the spiral pitch of cholesteric liquid crystal 
by changing the content of the monomeric unit expressed with the general formula (b). 
Therefore, the wavelength which shows circular dichroism by control of the content of the 
monomeric unit expressed with a general formula (b) can be adjusted, and the optical element 
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which shows circular dichroism to the light of a light region can also be obtained easily. 
[0028] Formation of the cholesteric-liquid-crystal layer by the liquid crystal polymer can be 
performed by the approach according to the conventional orientation processing. Incidentally as 
the example, on a support base material, polyimide and polyvinyl alcohol, The orientation film 
which formed film, such as polyester, polyarylate and polyamidoimide, and polyether imide, and 
carried out rubbing processing with the rayon cloth etc., A liquid crystal polymer is developed on 
the proper orientation film which consists of a method vacuum evaporationo layer of slanting of 
SiO, or orientation film by extension processing. Or more than glass transition temperature It 
heats under to isotropic phase transition temperature, after the liquid crystal polymer molecule 
has carried out GURANJAN orientation, it cools under to glass transition temperature, and it 
considers as a vitreous state, and the approach of forming the flozen layer by which the 
orientation concerned was fixed etc. is raised. 

[0029] As the aforementioned support base material, proper things, such as a monolayer which 
consists of plastics like triacetyl cellulose, polyviny l alcohol and polyimide, polyarylate and 
polyester, a polycarbonate, polysulfone and polyether sulphone, amorphous polyplefine and a 
denaturation acrylic polymer, and epoxy system resin, for example, a laminated film, or a glass 
plate, can be used. Plastic film is more desirable than points, such as thin-shape-izing, and a 
small thing has the phase contrast as much as possible more desirable than points, such as 
improvement in the use effectiveness of the light by prevention of change of a polarization 
condition, by the birefringence. 

[0030] Expansion of a liquid crystal polymer can carry out thin layer expansion of the solution 
by the solvent of a liquid crystal polymer by proper approaches, such as a spin coat method, the 
roll coat method, the flow coat method and the printing method, a dip coating method and the 
flow casting forming-membranes method, the bar coat method, and gravure, and can be 
performed by the approach of carrying out desiccation processing of it if needed etc. As the 
aforementioned solvent, proper things, such as a methylene chloride, a cyclohexanone and a 
trichloroethylene, tetrachloroethane and N-methyl pyrrolidone, and a tetrahydrofiiran, can be 
used, for example. 

[003 1] Moreover, the heating melt of a liquid crystal polymer and the heating melt in the 
condition of presenting an isotropic phase preferably can be developed according to the above, 
and the approach which does not use solvents, such as an approach which develops to a thin 
layer and it is made to solidify further, maintaining the melting temperature if needed, therefore 
the health nature of work environment, etc. can develop a liquid crystal polymer also by the good 
approach. In addition, on the occasion of expansion of a liquid crystal polymer, the superposition 
method of the cholesteric-liquid-crystal layer which minded the orientation film if needed for the 
purpose of thin-shape-izing etc. can be taken. 

[0032] Heat-treatment for carrying out orientation of the expansion layer of a liquid crystal 
polymer can be performed by heating to the temperature requirement from the glass transition 
temperature of a liquid crystal polymer to isotropic phase transition temperature, i.e., the 
temperature requirement where a liquid crystal polymer presents a liquid crystal phase, as 
described above. Moreover, immobilization of an orientation condition can be performed by 
cooling under to glass transition temperature, and there is especially no limitation about the 
cooling condition. Usually, since the aforementioned heat-treatment can be performed at the 
temperature of 300 degrees C or less, generally a natural-air-cooling method is taken. 
[0033] The flozen layer of the liquid crystal polymer formed on the support base material can be 
used for a circular polarization of light detached core as it is as an one object with a support base 
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material, and can also be used as a circular polarization of light detached core which exfoliates 
from Japanese lacquer and a support base material, and consists of a film etc. When forming as 
an one object with the support base material which consists of a film etc., it is more desirable 
than points, such as the tightness of the change of state of polarization, that phase contrast uses a 
small support base material as much as possible. 

[0034] Especially the thickness of a cholesteric-liquid-crystal layer has 2-10 micrometers more 
desirable than points, such as a size of turbulence of orientation, prevention of a permeability 
fall, and the wavelength range of selective reflection, 1-30 micrometers above all 0.5-50 
micrometers. Moreover, it is more desirable than points, such as thin-shape-izing of a circular 
polarization of light detached core, that 2-50 micrometers of 3-30 micrometers of total thickness 
of each cholesteric-liquid-crystal layer are 5-10 micrometers especially above all. When it 
furthermore has a support base material, it is desirable that 20-200 micrometers of 25-150 
micrometers of total thickness including the base material are 30-100 micrometers especially 
above all. On the occasion of formation of a circular polarization of light detached core, the 
various additives which become a cholesteric-liquid-crystal layer from a stabilizer, a plasticizer, 
or metals can be blended if needed. 

[0035] The circular polarization of light detached core used in this invention can be made into a 
gestalt with proper eel gestalt which pinched the cholesteric-liquid-crystal layer which consists 
for example, of a low-molecular- weight object with transparence base materials, such as glass 
and a film, gestalt which supported the cholesteric-liquid-crystal layer which consists of a liquid 
crystal polymer with the transparence base material, gestalt which consists of a film of the liquid 
crystal polymer of a cholesteric-liquid-crystal layer, gestalt which superimposed those gestalt 
objects in proper combination. 

[0036] In the aforementioned case, a cholesteric-liquid-crystal layer can also be held according 
to the reinforcement, operability, etc. with the support base material more than one layer or two- 
layer, the point of preventing the change of state of polarization in using the support base 
material more than two-layer etc. ~ for example, the film of non-orientation - even if it carries 
out orientation, a small thing can use [ phase contrast ] preferably as much as possible like the 
small triacetate film of a birefringence etc. Gestalten more desirable than points, such as thin- 
shape-izing, are the gestalt supported with the transparence base material, a gestalt which 
consists of a film of a liquid crystal polymer. 

[0037] In addition, as for each class of superposition, being formed as a flat layer is more 
desirable than the point that a circular polarization of light detached core copes with equalization 
of the above-mentioned separability ability, and the wavelength shift of oblique-incidence light 
etc. Use of a liquid crystal polymer is more advantageous to especially superposition of a 
cholesteric-liquid-crystal layer than points, such as manufacture effectiveness and thin-film- 
izing. Superposition processing can take proper methods, such as every mere pile and adhesion 
through adhesives, such as a binder. 

[0038] In this invention, one sort of proper optical layers, such as a phase contrast layer, a 
polarizing plate, and a diffusion layer, or two sorts or more can be arranged, and various optical 
elements can be formed in the cholesteric-liquid-crystal layer side of the longest wavelength 
which becomes the optical outgoing radiation side of a circular polarization of light detached 
core. The example was shown in drawing 2 and drawing 3 . 2 is a phase contrast layer and 3 is a 
polarizing plate. 

[0039] A phase contrast layer functions as a linearly polarized light conversion means, the 
circular polarization of light which carried out outgoing radiation from the circular polarization 
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of light detached core carries out incidence to a phase contrast layer, a phase change is received, 
the light of the wavelength on which the phase change is equivalent to quarter- wave length is 
changed into the linearly polarized light, and other wavelength light is changed into elliptically 
polarized light. The changed elliptically polarized light turns into such flat elliptically polarized 
light that it is close to the wavelength of the light changed into the aforementioned linearly 
polarized light. Outgoing radiation of the light in the condition that many linearly polarized light 
components which may penetrate a polarizing plate are included will be carried out as a result of 
[ this ] a phase contrast layer. 

[0040] By changing into a condition with many linearly polarized light components, it can 
consider as the light which is easy to penetrate a polarizing plate. In the case of a liquid crystal 
display, this polarizing plate functions as the optical layer which prevents the fall of the 
polarization property generated in change of the angle of visibility to a liquid crystal cell, and 
maintains display grace, an optical layer which realizes more advanced degree of polarization 
and attains better display grace. 

[0041] That is, in the above, although it is possible to carry out incidence of the outgoing 
radiation polarization [ detached core / circular polarization of light ] to a liquid crystal cell as it 
is, and to attain a display, without using a polarizing plate, since improvement in the display 
grace described above by minding a polarizing plate etc. can be aimed at, a polarizing plate may 
be used if needed. In that case, it is so more advantageous that the permeability to a polarizing 
plate is high than the point of the brightness of a display, and since the permeability becomes so 
high that many linearly polarized light components of the polarization direction which is in 
agreement with the polarization shaft (transparency shaft) of a polarizing plate are included, 
outgoing radiation polarization [ detached core / circular polarization of light ] is changed into 
the predetermined linearly polarized light through a linearly polarized light conversion means for 
the purpose of it. 

[0042] The liquid crystal display which can obtain the permeability which exceeds 80% when a 
polarization shaft is made in agreement and incidence of the linearly polarized light is carried 
out, therefore whose use effectiveness of light improves sharply, and is incidentally excellent in 
brightness although the permeability is about 43% when incidence of the natural light or the 
circular polarization of light is carried out to a usual iodine system polarizing plate becomes 
possible. Moreover, in this polarizing plate, the degree of polarization which reaches to 99.99% 
can also be attained. If independent, this achievement of high degree of polarization is difficult, 
and the degree of polarization especially to the incident light from slant which is a circular 
polarization of light detached core tends to fall. 

[0043] While it is equivalent to the phase contrast of quarter- wave length in the circular 
polarization of light which carried out outgoing radiation and being able to form many linearly 
polarized lights from a circular polarization of light detached core as a phase contrast layer, what 
can change the light of other wavelength into the flat elliptically polarized light near the linearly 
polarized light as much as possible [ have the major-axis direction in the parallel direction as 
much as possible with said linearly polarized light, and ] is desirable. A phase contrast layer can 
also be prepared [ polarizing plate ] in one with a circular polarization of light detached core. 
[0044] By using the phase contrast layer like the above, it can arrange so that the direction of the 
linearly polarized light of the outgoing radiation light and the major-axis direction of elliptically 
polarized light may become parallel as much as possible with the transparency shaft of a 
polarizing plate, and the light of a condition with many linearly polarized light components 
which may penetrate a polarizing plate can be obtained. A phase contrast layer can be formed 
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with the proper quality of the material, what gives transparent and uniform phase contrast is 
desirable, and, generally a phase contrast plate is used. 

[0045] The phase contrast given in a phase contrast layer can be suitably determined according 
to the wavelength region of the circular polarization of light by which outgoing radiation is 
carried out etc. from a circular polarization of light detached core. Incidentally, from points, such 
as wavelength range and conversion efficiency, it also considers that it is that almost all the 
phase contrast plate indicates the wavelength dispersion of a forward birefringence to be from 
the quality-of-the-material property, and a thing with the small phase contrast and the thing 
which gives phase contrast 1 10-150nm or less especially can use 100-180nm preferably above 
all in a light region. 

[0046] A phase contrast plate can be formed as one layer or two or more superposition layers. In 
the case of the phase contrast plate which consists of one layer, a smaller thing can achieve 
equalization of the polarization condition for every wavelength, and its wavelength dispersion of 
a birefringence is desirable. On the other hand, superposition-izing of a phase contrast plate is 
effective in amelioration of the wavelength property in a wavelength region, and the combination 
may be suitably determined according to a wavelength region etc. 

[0047] In addition, when targetting a light region to the phase contrast plate more than two-layer, 
it is more desirable than the point of obtaining the light in which the layer which gives 100- 
180nm phase contrast is included [ of a linearly polarized light component ] as odd one or more- 
layer layers in many cases, like the above. Although it is more desirable than points, such as 
amelioration of a wavelength property, to form in the layer which gives 200-400nm phase 
contrast usually as for layers other than the layer which gives 100-180nm phase contrast, they are 
not limited to this. 

[0048] A phase contrast plate can be obtained as a form birefringence sheet which comes to carry 
out extension processing of the film which consists of a polycarbonate, polysulfone and 
polyester, polymethylmethacrylate and a polyamide, poly vinyl alcohol, etc. It is so desirable that 
the error of the phase contrast within the field of a phase contrast layer is small, and it is more 
desirable than the point of maintaining luminescence reinforcement and the luminescent color to 
homogeneity with a large angle of visibility that the error is **10nm or less above all. 
[0049] The direction of the phase contrast set as a phase contrast layer or an optical axis can be 
suitably determined according to the oscillating direction of the linearly polarized light made into 
the purpose etc. In the case of the phase contrast layer which incidentally gives 135nm phase 
contrast, according to the sense of the circular polarization of light, the linearly polarized light 
(wavelength of 540nm) whose oscillating direction is +45 degrees or -45 degrees is acquired to 
an optical axis. In addition, when the layer which gives 100-180nm phase contrast for the 
exterior side surface layer especially when a phase contrast layer consists of more than two-layer 
occupies, it is desirable to set up an arrangement include angle based on the layer. 
[0050] When the phase contrast layer as a linearly polarized light conversion means described 
above to the predetermined side of a circular polarization of light detached core is prepared, a 
polarizing plate is prepared at drawing 3 if needed on the phase contrast layer like instantiation. 
The polarizing plate can be used for the optical element of this gestalt as a polarizing plate by the 
side of the light source of a liquid crystal cell. Moreover, a polarizing plate can also be arranged, 
without preparing a phase contrast layer in the predetermined side of a circular polarization of 
light detached core. The optical element of this gestaltis [ linearly-polarized-light-] made toize 
the circular polarization of light which penetrated the circular polarization of light detached core 
through a polarizing plate, and can use it for the light source side of a liquid crystal cell 
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preferably. 

[0051] Although a proper thing can be used as a polarizing plate, generally what consists of a 
polarization film is used. As an example of a polarization film, the polyene oriented film like a 
thing, the dehydration processing object of polyvinyl alcohol, or the demineralization acid- 
treatment object of a polyvinyl chloride which iodine and/or dichromatic dye were made to stick 
to the film of the hydrophilic giant molecule like a polyvinyl alcohol system, a partial formal- 
ized polyvinyl alcohol system, and an ethylene-vinylacetate copolymer system partial 
saponification object, and was extended is raised. Although the thickness of a polarization film is 
5-80 micrometers usually, it is not limited to this. The polarizing plate to be used may be what 
covered one side or both sides of a polarization film with transparent protection layer etc. 
[0052] When it is used with a light guide plate, the diffusion layer prepared in a circular 
polarization of light detached core if needed equalizes outgoing radiation light, controls light- 
and-darkness nonuniformity, and when it applies to a liquid crystal cell, it aims at prevention of 
the check by looking [ GIRAGIRA / check by looking ] by moire arising in interference with a 
pixel etc. the vertical-incidence light whose phase contrast of the diffusion layer which can be 
used more preferably than points, such as the maintenance nature of the polarization condition of 
the light which carried out outgoing radiation from the circular polarization of light detached 
core, is the wavelength of 633nm - based on the incident light of less than 30 incident angles, 
30nm or less is a 0-20nm thing above all preferably. 

[0053] Diffusion layers are methods with arbitrary KUREIZU generating method by the method 
by surface irregularity-ized processing of the formation method of for example, a particle 
distribution resin layer, sandblasting, chemical etching, etc., mechanical stress, solvent 
processing, etc., imprint formation method by the metal mold which established predetermined 
diffusion structure, etc., and can be suitably formed as a spreading layer, a diffusion sheet, etc. to 
a circular polarization of light detached core, a phase contrast layer, etc. In addition, a diffusion 
layer can be arranged between the phase contrast layer prepared in the circular polarization of 
light detached core, or polarizing plates, and in the location where those top faces etc. are proper 
the minimum wavelength [ of a circular polarization of light detached core ], and longest 
wavelength side. 

[0054] The polarization light equipment by this invention arranges the circular polarization of 
light detached core or optical element which described above the incident light from a side face 
to the outgoing radiation side side of the light guide plate which carries out outgoing radiation 
from one side of a vertical side. The example was illustrated to drawing 4 . 4 is a light guide 
plate. According to this polarization light equipment, the light which carried out outgoing 
radiation from the light guide plate carries out incidence to a circular polarization of light 
detached core, the circular polarization of light of one of right and left is penetrated, the circular 
polarization of light of another side is reflected, and re-incidence of the reflected light is carried 
out to a light guide plate as a return light. It is reflected in the reflex function part which consists 
of a reflecting layer at the bottom etc., and incidence of the light which carried out re-incidence 
to the light guide plate is again carried out to a circular polarization of light detached core, and it 
is again divided into the transmitted light and the reflected light (third-time incident light). 
[0055] Therefore, although the re-incident light as the reflected light will be shut up between a 
circular polarization of light detached core and a light guide plate and will repeat reflection until 
it turns into the predetermined circular polarization of light which may penetrate a circular 
polarization of light detached core, in this invention, it is a small number of cycles as much as 
possible, and the thing of reflection of first-time re-incident light which was made to carry out 
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outgoing radiation repeatedly that there is nothing is more desirable [ incident light ] than points, 
such as use effectiveness of re-incident light, above all. 

[0056] As the aforementioned light guide plate, the proper thing which carries out outgoing 
radiation of the incident light from a side face from one side of a vertical side can be used. A 
light guide plate consists of a tabular object which has the vertical side where one of usually 
becomes an outgoing radiation side, and the vertical face-to-face plane of incidence which 
consists of a 1 side-edge side at least. The light guide plate which can use preferably than the 
point to which the return circuit light which led the circular polarization of light which carried 
out re-incidence through the circular polarization of light detached core to the inferior surface of 
tongue, phase contrast being uninfluential and maintaining the circular polarization of light 
condition good, and was reflected on the inferior surface of tongue is made to come out of and 
put, with the circular polarization of light condition maintained is as much as possible small like 
the diffusion layer which the phase contrast by the birefringence in the thickness direction 
described above, and is a 0-20-nm thing especially 30 nm or less above all. 
[0057] The structure of excelling also in the outgoing radiation effectiveness of the re-incident 
light which the gestalt of a light guide plate was excellent in the outgoing radiation effectiveness 
from an outgoing radiation side, and the outgoing radiation light was excellent in the 
perpendicularity to an outgoing radiation side, and was easy to use it effectively, and minded the 
circular polarization of light detached core, and having periodically above all prism-like 
irregularity more detailed than points, such as approximation nature with the direction of initial 
outgoing radiation of the direction of outgoing radiation, the heights which consist of a long side 
and a shorter side side, or a crevice is desirable (Japanese Patent Application No. No. 321036 [ 
seven to ]). What has the thickness of the side edge section which furthermore counters plane of 
incidence thinner than that of plane of incidence, and the thing which is 50% or less of thickness 
above all are desirable. 

[0058] Thin-shape-izing of the opposite side edge section to the aforementioned plane of 
incidence is advantageous at the point which will carry out incidence to the shorter side side of a 
prism-like concave convex efficiently by the time the light which carried out incidence from 
plane of incidence results in the opposite side edge section concerned as a transmission edge, 
carries out outgoing radiation from an outgoing radiation side through the reflection, and can 
supply incident light to the purpose side efficiently. Moreover,-izing of the light guide plate can 
be carried out [ lightweight ] by considering as this thin shape-ized structure, for example, when 
a prism-like concave convex is a straight line-like, it can consider as about 75% of weight of the 
light guide plate of homogeneity thickness. 

[0059] The heights or the crevice which forms the above mentioned prism-like irregularity is 
formed periodically usually at the repeating unit of the slant face which consists of the long side 
and shorter side side of the direction in alignment with plane of incidence. In addition, heights or 
a crevice has become [ whether the intersection (top-most vertices) of a slant face has projected 
rather than the straight line concerned, and ] depressed based on the straight line which connects 
an intersection with the datum level of the slant face which forms it (convex), or (concave) is 
based. 

[0060] Moreover, although the long side and shorter side side of the slant face which forms 
heights or a crevice are judged based on the straight line which connects an intersection and top- 
most vertices with datum level, the thing of that of a shorter side side which the projected area to 
the outgoing radiation side of the long side considers as 5 or more times above all 3 or more 
times is more desirable than the point which raises the use effectiveness of light. It is still more 
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desirable to arrange so that the long side may be located in the side edge side which counters at a 
plane-of-incidence side in the case of heights, and counters at plane of incidence in the case of a 
crevice, therefore to arrange so that a long side may be located in the case of heights and a 
shorter side side may be located at a plane-of-incidence side in the case of a crevice. 
[0061] Transmission light which carries out incidence to a long side and which carries out 
incidence to a shorter side side through the reflection with the above in addition to the 
transmission light which carries out direct incidence to a shorter side side can also be supplied to 
an outgoing radiation side by reflection through the shorter side side (outgoing radiation), and 
can aim at improvement in efficiency for light utilization, moreover, a desirable projected area [ 
as opposed to / a long side is a part which functions in order to carry out re-outgoing radiation of 
the re-incident light reflected by the circular polarization of light detached core, when it 
considers as polarization light equipment, and / the outgoing radiation side of a long side from 
this point ] -- 5 or more times of that of a shorter side side - especially — ten to 100 times - it is 

[0062] The configuration of the one side of a vertical side or the both sides which prepares the 
prism-like irregularity of a light guide plate may be determined suitably. As preferably described 
above, the opposite side edge section is thin-shape-ized rather than plane of incidence as an 
inclined plane. In that case, the configuration of an inclined plane may be determined as 
arbitration and can be made into a proper field configuration like a straight-line side or a curved 
surface. When it is not a straight-line side, it is more desirable than the point which equalizes the 
direction of outgoing radiation of the outgoing radiation light from an outgoing radiation side 
that it is in the range of less than 5 times from whenever [ average tilt-angle ] in the total location 
of the field in which prism-like irregularity is prepared. 

[0063] The configuration of prism-like irregularity to establish does not need to be formed on a 
straight-line-like slant face, either, and may be formed on the slant face including a refracting 
interface, a curve side, etc. Moreover, neither unevenness nor its configuration of heights or a 
crevice needs to be the same in the whole prism-like concave convex, and its structure where the 
configuration and include angle change from an incidence side gradually is more desirable than 
the point of obtaining the outgoing radiation light which is excellent in perpendicularity. 
[0064] The pitch of the heights in a prism-like concave convex or a crevice is so desirable that it 
is smaller than points, such as control of light-and-darkness nonuniformity, and prevention of 
moire with a liquid crystal cell, since outgoing radiation light is usually emitted in the shape of a 
stripe through the heights or crevice. 500 micrometers or less especially of 300 micrometers or 
less of periods of the desirable heights in consideration of manufacture precision etc. or a crevice 
are 5-200 micrometers above all. In addition, a period becomes more nearly deficient in 
productive efficiency than points, such as manufacture precision, in less than 5 micrometers, and 
interference and distribution by diffraction increase and it becomes unsuitable for the back light 
for liquid crystal displays. 

[0065] Moreover, as for the above-mentioned long side in the slant face which forms heights or a 
crevice, it is desirable that the tilt angle to the outgoing radiation side is especially 2 or less times 
5 or less times above all 0 to 10 degrees. By considering as the range of this tilt angle, based on 
the tilt angle of the long side concerned, it is reflected in an outgoing radiation side at a more 
nearly parallel include angle, and incidence is carried out to a shorter side side, it is reflected [ 
incidence is carried out to a long side and it is reflected, and ] in it in that case, and the light 
transmitted at a larger include angle than the tilt angle concerned carries out outgoing radiation 
from an outgoing radiation side. 
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[0066] The aforementioned result,-izing of the angle of incidence of the light which carries out 
incidence to a shorter side side can be carried out [ fixed ], the variation in angle of reflection can 
be controlled, and YukimitsuTaira-ization of outgoing radiation light can be achieved. Therefore, 
by adjusting the tilt angle concerned of the long side in the slant face which forms heights or a 
crevice, and a shorter side side, directivity can be given to outgoing radiation light and it 
becomes possible to carry out outgoing radiation of the light at a perpendicular direction thru/or 
the include angle near it to an outgoing radiation side by that cause. 

[0067] In the light guide plate which incidentally consists of acrylic resin, the maximum angle of 
the light to which end-face incident light is transmitted based on the refractive index (about 1 .5) 
is 41 .8 degrees, and the maximum angle of the light to which the refractive index of a light guide 
plate follows on increasing, and is transmitted becomes small. Therefore, the transmission light 
which the rate of the transmission light which the rate of projected area to the outgoing radiation 
side of a long side decreases, and can control the direction of outgoing radiation through a long 
side if the tilt angle of said long side exceeds 10 degrees fell, and carried out incidence to the 
shorter side side via the long side, The variation in angle of reflection with the transmission light 
which carried out direct incidence to the shorter side side becomes large, and the controllability 
which forms outgoing radiation light into Yukimitsu Taira falls, and it becomes scarce at the 
directivity of outgoing radiation light. In addition, although the tilt angle of the long side 
concerned becomes disadvantageous for parallel-izing of outgoing radiation light at 0 times, it 
approves in this invention. 

[0068] As for the above-mentioned shorter side side in the slant face which forms heights or a 
crevice on the other hand, it is desirable that the tilt angle to the outgoing radiation side is 30 
degrees or more above all 25 to 50 degrees. By considering as the range of this tilt angle, the 
transmission light which carries out incidence through direct or a long side can be reflected in a 
perpendicular or the include angle near it to an outgoing radiation side through the shorter side 
side, and outgoing radiation of the light of a direction which acts effective in improvement in the 
visibility of a liquid crystal display etc. can be carried out efficiently. 

[0069] About the configuration of the plane of incidence in a light guide plate, there is especially 
no limitation and it may be determined suitably. Generally, although it considers as a 
perpendicular field to an outgoing radiation side, improvement in the rate of incident light can 
also be stretched, for example as a configuration according to the periphery of the light sources, 
such as a curve concave, etc. Moreover, it can also consider as the plane-of-incidence structure 
of having the induction which intervenes between the light sources etc. The induction can be 
made into a proper configuration according to the light source etc. In addition, although the 
configuration of an outgoing radiation side has a common flat side etc., it can also prepare 
detailed prism-like irregularity if needed, and can also establish a diffusion layer. Furthermore, a 
circular polarization of light detached core can also be directly prepared in the outgoing radiation 
side of a light guide plate. 

[0070] A light guide plate can be formed with the proper ingredient which shows it transparency 
according to the wavelength field of the light source. Incidentally what shows transparency in [ 
wavelength ] about 400-700nm is raised in a light region like the transparence resin represented 
with the acrylic resin like polymethylmethacrylate, a polycarbonate and the polycarbonate 
system resin like a polycarbonate polystyrene copolymer, epoxy system resin, etc., for example, 
glass, etc. 

[0071] A light guide plate may be formed by the proper approach. As the manufacture approach 
more desirable than points, such as mass-production nature For example, the approach of filling 
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up thru/or casting and carrying out polymerization of the liquefied resin which can carry out 
polymerization to the mold which can form predetermined prism-like irregularity with heat, 
ultraviolet rays thru/or a radiation, etc., Approaches, such as injection molding with which the 
metal mold which can fabricate the resin made to fluidize through the approach of pushing 
thermoplastics against the bottom of heating to the metal mold which can form predetermined 
prism-like irregularity, and imprinting a configuration, the thermoplastics which carried out 
heating melting, or heat and a solvent in a predetermined configuration is filled up, etc. are 
raised. 

[0072] The light guide plate does not need to be formed as a like and may be formed as layered 
product of dissimilar material etc. and according to one sort of ingredients one-single layer 
material, although the sheet for prism-like concave convex formation was pasted up on the light 
guide section which bears transmission of light. In the above-mentioned light guide plate, the 
property of the angular distribution of outgoing radiation light, field internal division cloth, etc. 
can be adjusted based on control of the surface ratio of a shorter side side and a long side, the 
configuration of a tilt angle and a prism-like concave convex, curvature, etc. 
[0073] Incidentally, a refractive index is the inclined plane where a prism-like concave convex 
does not have curvature by 1.5, and, in the case of the light guide plate in which initial outgoing 
radiation light carries out outgoing radiation perpendicularly, re-outgoing radiation of the re- 
incident light which minded the circular polarization of light detached core by making the tilt 
angle to the outgoing radiation side of a long side into 6.6 or less degrees can be carried out by 
include-angle change of less than 10 degrees. Moreover, when a prism-like concave convex has 
curvature in that case, re-outgoing radiation of the re-incident light concerned can be carried out 
by include-angle change of less than 10 degrees by having at a rate more than the predetermined 
area which described above the part from which the tilt angle concerned becomes 6.6 or less 
degrees. 

[0074] Size of a light guide plate, magnitude of the light source, etc. by the purpose of use can 
determine the thickness of a light guide plate suitably. Especially the general thickness of the 
light guide plate in the case of using for a liquid crystal display etc. is 0.5-8mm 0.1-lOmm above 
all 20mm or less based on the plane of incidence. 

[0075] the opposed face of the outgoing radiation side of a light guide plate - like the example 
of drawing - the need - responding - a reflecting layer 41 - a metallic reflective layer can be 
arranged preferably. This reflecting layer prevents generating of the leakage light from the 
opposed face concerned, is effective in improvement in outgoing radiation effectiveness, and 
functions as a polarization conversion means of polarization light equipment. You may unite 
with the opposed face concerned, and a reflecting layer is piled up as a reflective sheet etc., and 
can take a proper arrangement gestalt in this invention. 

[0076] According to the reflecting layer which consists of a metal in the above, reflex time can 
be made to reverse a polarization property efficiently, and the case where it is based on the total 
reflection and diffuse reflection the polarization conversion efficiency minded the interface of a 
refractive-index difference is excelled. When the circular polarization of light incidentally carries 
out incidence in general at right angles to a metal side, the conversion efficiency of right and left 
of the circular polarization of light serves as about 100% of value, and shows 90% or more of 
conversion efficiency even in 30 incident angles. 

[0077] A metallic reflective layer more desirable than the point of polarization conversion 
efficiency has a metal side containing at least one sort of the metal of a high reflection factor 
which consists of aluminum, silver, gold, copper, or chromium. The metallic reflective layer 
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which is excellent in adhesion with the opposed face of the outgoing radiation side of a light 
guide plate can be formed as the mixing coating layer of the metal powder by binder resin, an 
attachment layer of the metal thin film by a vacuum evaporationo method etc., etc. The metallic 
reflective layer may be formed as a multilayer interference thin film etc., and can also prepare 
the proper coat layer aiming at improvement in a reflection factor, antioxidizing, etc. in the one 
side or both sides if needed. 

[0078] In addition, about a reflecting layer, it can replace with the aforementioned reflecting 
layer 41, or a reflecting plate can also be formed along with the opposed face of the outgoing 
radiation side of a light guide plate with the reflecting layer. The method which forms a 
reflecting plate in the opposed face concerned of a light guide plate has the advantage which can 
make small the re-outgoing radiation angle of the re-incident light through a circular polarization 
of light detached core, when the tilt angle of a long side is the same. About the reflecting plate, it 
can apply to the aforementioned reflecting layer correspondingly, and the reflecting plate which 
has a metallic reflection side can use preferably. Therefore, as a reflecting plate, proper things, 
such as a resin sheet which attached the metal thin film, and a metallic foil, a metal plate, can be 
used. The front face of a reflecting plate does not make it indispensable to be a mirror plane, but, 
on the whole, may be formed in homogeneity as two or more pages, a continuation curved 
surface, etc. of a small include angle. 

[0079] Moreover, the thing of less than 5 times has above all the half width of the half- value 
width of the breadth of the angle of reflection of the reflected light at the time of carrying out 
incidence of the parallel light more desirable as a reflecting plate than the point which controls 
the breadth of re-outgoing radiation light less than 10 degrees. Therefore, as a reflecting plate, a 
reflection factor is high and the breadth of angle of reflection can use a small proper thing. It has 
a rough front face by irregularity, a reduction roll, etc., and you may make it the angle of 
reflection of the reflected light spread a little. 

[0080] According to the above-mentioned light guide plate, various equipments, such as a liquid 
crystal display which can carry out outgoing radiation of the light made parallel with high 
precision using it in the direction which is excellent in perpendicularity advantageous to a check 
by looking, and can obtain the polarization light equipment which is excellent in brightness, 
using the light from the light source efficiently, as a result is excellent in low-power nature it is 
bright and legible, can be formed. In addition, as a light guide plate, a match can use [ the 
wavelength region of the outgoing radiation light based on it, and the wavelength region of light 
which a circular polarization of light detached core reflects as the circular polarization of light 
besides predetermined ] preferably as much as possible. 

[0081] The back light of a side light mold is formed like the example of drawing by arranging 
the light source 42 to the plane of incidence of a light guide plate usually. Although a thing 
proper as the light source can be used, array objects, such as the shape of the point light source of 
the linear light source of a cathode-ray tube etc., light emitting diode, etc., its line, or a field, etc. 
can use preferably, for example (cold, heat). On the occasion of formation of the back light 
concerned, it can also consider as the combination object which has arranged proper auxiliary 
means, such as the light source holder 43 which surrounds the light source in order to lead the 
emission light from a linear light source to the side face of a light guide plate like the example of 
drawing if needed, and a prism sheet for the outgoing radiation directional control of light. 
[0082] In addition, generally as a light source holder, a resin sheet, a metallic foil, etc. which 
attached the high reflection factor metal thin film are used. When pasting up a light source holder 
on the edge of a light guide plate through adhesives etc., formation of prism-like irregularity can 
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also be omitted about a part for the jointing. Moreover, a light source holder can be installed in 
the predetermined side of a light guide plate, and it can also be made to serve as a reflecting 
plate. 

[0083] The light guide plate which can be preferably used for formation of polarization light 
equipment While the directivity is made to carry out outgoing radiation of the incident light from 
a side face from an outgoing radiation side at high effectiveness, and the outgoing radiation light 
excels [ directivity ] in high directivity and perpendicularity [ as opposed to an outgoing 
radiation side above all ] is shown Reflection repeats the re-incident light which it excelled in the 
re-outgoing radiation effectiveness of the re-incident light through a circular polarization of light 
detached core, and the directivity of the re-outgoing radiation light and an outgoing radiation 
include angle were as much as possible in agreement with the directivity of initial outgoing 
radiation light, and an outgoing radiation include angle, and minded the circular polarization of 
light detached core, and it is made to carry out outgoing radiation with a small reflective number 
of cycles above all that there is nothing. 

[0084] The polarization light equipment by this invention changes the outgoing radiation light 
into the optical condition which contains a linearly polarized light component richly through a 
phase contrast layer etc. if needed, a polarizing plate is made easy to penetrate, and it prevents [ a 
reflective loss etc. is prevented by reusing the reflected light (re-incident light) by the circular 
polarization of light detached core as an outgoing radiation light by polarization conversion, ] an 
absorption loss, and enables it to aim at improvement in efficiency for light utilization as 
mentioned above. Although the quantity of the quantity of light which penetrates a polarizing 
plate ideally may be increased twice [ about ] with this method, it is more desirable than the 
point used as the light source that the linearly polarized light component which may penetrate a 
polarizing plate is included 70% or more above all 65% or more. 

[0085] Like the above, it can be excellent in the use effectiveness of light, and the polarization 
light equipment by this invention is bright, and it can excel in perpendicularity, and light with 
little light-and-darkness nonuniformity can be offered, and it can use it for various equipments 
preferably as a back light system in a liquid crystal display etc. from large-area-izing etc. being 
easy. 

[0086] The liquid crystal display 6 which used the polarization light equipment 5 by this 
invention for the back light system at drawing 5 was illustrated. For a lower polarizing plate and 
62, a liquid crystal cell and 63 are [ 61 / an upper polarizing plate and 64 ] the diffusion plates for 
compensation. The lower polarizing plate 61 and the diffusion plate 64 for compensation are 
formed if needed. 

[0087] A liquid crystal display is formed by generally assembling suitably component parts, such 
as a driving gear of accompanying in the liquid crystal cell and it which function as a liquid 
crystal shutter, a polarizing plate, a back light, and a phase contrast plate for compensation as 
occasion demands, etc. In this invention, except for the point using the above-mentioned 
polarization light equipment, there is especially no limitation and it can be formed according to 
the former. Especially, the liquid crystal display of a direct viewing type can be formed 
preferably. 

[0088] Therefore, there is especially no limitation about the liquid crystal cell to be used, and a 
proper thing can be used. Although it is used in favor of what displays above all by carrying out 
incidence of the light of a polarization condition to a liquid crystal cell, for example, can use for 
the liquid crystal cell using a twist nematic liquid crystal or a super twist nematic liquid crystal 
etc. preferably, the liquid crystal and dichromatic dye of a non-twisting system can be used for 
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the liquid crystal cell using the liquid crystal of the guest host system distributed in liquid crystal, 
or a ferroelectric liquid crystal etc. There is especially no limitation also about the drive method 
of liquid crystal. 

[0089] In addition, the liquid crystal display which used what has high degree of polarization is 
more desirable than especially the point of obtaining the display of the good contrast ratio by the 
incidence of the advanced linearly polarized light, as a polarizing plate by the side of a back light 
as a polarizing plate like the absorption mold linearly polarized light child of for example, an 
iodine system or a color system etc. On the occasion of formation of a liquid crystal display, 
proper optical layers, such as a diffusion plate formed, for example on the polarizing plate by the 
side of a check by looking, an anti glare layer, an antireflection film and a protective layer, a 
guard plate, or a phase contrast plate for compensation formed between a liquid crystal cell and a 
polarizing plate, can be arranged suitably. 

[0090] The aforementioned phase contrast plate for compensation aims at compensating the 
wavelength dependency of a birefringence etc. and aiming at improvement in visibility etc. In 
this invention, it is arranged if needed between the polarizing plate by the side of a check by 
looking or/and a back light, and a liquid crystal cell etc. In addition, as a phase contrast plate for 
compensation, a proper thing can be used according to a wavelength region etc., and it may be 
formed as a superposition layer more than one layer or two-layer. The phase contrast plate for 
compensation can be obtained as an oriented film of instantiation etc. with the above-mentioned 
phase contrast plate for linearly polarized light conversion. 

[0091] in this invention, laminating unification is carried out on the whole or partially, and the 
optical element thru/or components which forms the above-mentioned polarization light 
equipment and a liquid crystal display fixes - having --****-- separation - you may arrange in 
the easy condition. On the occasion of formation of a liquid crystal display etc., the outgoing 
radiation light which is excellent in perpendicularity or Yukimitsu Taira nature is supplied, the 
re-incident light through a circular polarization of light detached core is also in a condition with 
little the loss and include-angle change by dispersion etc., and the consistency of the direction of 
initial outgoing radiation light improves re-outgoing radiation, and the polarization light 
equipment which supplies efficiently the outgoing radiation light of a direction effective in 
improvement in visibility can use preferably. 



